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Quinoxaline riftrivativfla iiy efui in thcrApy 

This invention relates to quinoxaline derivatives useful in therapy. 

5 L-Glutamic acid is an excitatory amino acid neurotransmitter whose physiological 
role In the brain Involves Interaction wfth four receptors, three of which are named 
after the selective agonists NMDA (N-methyl-D-aspartate). AMPA (2-amino-3- 
hydroxy-5-methyl-4-lsoxa2olepropionic acid) and kalnate. The fourth receptor is 
termed the metabotroptc receptor, in addition to a binding site for glutamic acid, 
10 the NMDA receptor possesses high affinity binding sites for dissociative 
anaesthetics (e.g. ketamlne). polyamines (e.g. spermine), glycine and certain 
metal ions (e.g. Mg^ Zn'^). Since the NMDA receptor has an absolute 
requirement to bind glycine for activation to occur, glycine antagonists can act as 
functional NMDA antagonists. 

15 

In the region of a cerebral infarct, for example, anoxia causes abnormally high 
concentrations of glutamic acid to be released, which leads to an over-stimulation 
of NMDA receptors, resulting in the degeneration and death of neurones. Thus. 
NMDA receptor antagonists, which have been shown to block the neurotoxic 

20 effects of glutamic acid in vitro and in vivo, may be useful in the treatment and/or 
prevention of pathological conditions in which NMDA receptor activation is 
thought to be important. Examples of such conditions include neurodegenerative 
disorders including senile dementia and Alzheimer's disease and those arising 
from events such as stroke, transient ischaemic attack, peri-operative ischaemia 

2 5 and traumatic head injury to the brain or spinal cord. They may also have utility in 
conditions in which peripheral nen/e function has been impaired such as retinal 
and macular degeneration. 



30 



Furthermore. NMDA antagonists have been shown to possess antl-convulsant 
and anxiolytic activity and may therefore be used to treat epilepsy and anxiety. 
They may also be useful in the treatment of pain. 
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NMDA antagonists may also attenuate the effects of alcohol withdrawal from 
physically dependent animals (K.A. Grant et al. J. Pharm. Exp. Then (1992), 260, 
1017) and thus NMDA antagonists may be of use in the treatment of alcohol 
addiction. 

5 

Various derivatives of 1,2,3,4-tetrahydroquinoline-2,4-dione have been described 
as NMDA (glycine site) antagonists (see EP-A-0459561 and EP-A-0481676). 
while WO-A-91/13878 and JP-A-3220124 describe 1 ,4-dihydroquinoxalin-2,3- 
diones as glutamic acid antagonists. WO-A-94/00124 describes 1,4- 
10 dihydroquinoxalin-2,3-diones (Including 6,7-dichloro-5-nitro-1 ,4- 

dihydroquinoxalin-2,3*dione) having high affinity for the glycine binding site with 
utility for treating stroke and related disorders. 



According to the present invention, there is provided a compound of formula I, 



15 




wherein 

A represents N or CH; 

and independently represent Ci^ alkyl, halo or CF3; 
R^ represents alkyl (optionally substituted by C3.7 cycloalkyi or aryl). C3-7 

20 cycloalkyi, CF3 or aryl; 

R* represents H, C3-7 cycloalkyi or Ci-e alkyl [optionally substituted by OH, 
alkoxy» aryl (optionally substituted by up to 3 substituents independently selected 
from alkyl, alkoxy, halo and CF3), heterocyctyl (optionally substituted by 
up to 3 substituents independently selected from alkyl, Ci^ alkoxy, OH, halo, 

25 CF3 and 0x0 and optionally benzo-fused), 62^ alkenyl, alkynyl, 62^ alkanoyi, 
GO2H, alkoxycarbonyl, NH2, Ci^ alkylamino, di(Ci^ alkyl)amlno, NHSO2CF3. 
CONR^R^ NHCONR^R^ or 0(CH2)nNR^R^: 
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and Independently represent H or Ci-« alkyl, or taken together with the 
nitrogen atom to which they are attached they may represent a pyrrolidine, 
piperidino or morpholino group; and 
n represents 2, 3 or 4; 
5 or a pharmaceutically acceptable salt thereof (referred to together herein as "the 
compounds of the Invention'). 

Pharmaceutically acceptable salts include salts of acidic or basic groups which 
may be present (for example sodium salts of carboxylic acid groups and 
10 hydrochloride salts of amino groups). 

Preferably, A represents N. 

■Halo" means fiuoro, chloro, bromo or iodo. Preferred groups are fluoro, chloro 
15 and bromo. 

Preferred groups which R' and R^ independently represent are halo and Ci^ 
alkyl. For example, they may both represent chlorine, or one may represent 
chlorine and the other may represent methyl or ethyl. 

20 

"Aryl" means an aromatic hydrocarbon such as naphthyi. or more particularly 
phenyl. 

Preferably, R^ represents C1.4 alkyl. more preferably methyl. 

25 

"Heterocyclyl" means an aromatic or non-aromatic heterocyclic group containing 
one or more heteroatoms each selected from O, S and N. It can be attached to 
the Ci-Ce alkyl group by a nitrogen or more preferably a carbon atom. 
Heterocyclyl groups which may be mentioned are pyridinyl, imidazolyl. pyrimidinyl, 
30 pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furyl, thienyl, isoxazolyl and thiazolyl. 
Heterocyclyl groups having a fused benzene ring include benzimidazolyl. 



BNSOCX^D: <WO ^9609295A1J_> 



wo 96/09295 



PCT/EP95W3559 



4 

Preferably, represents Cm alkyi substituted by OH or CO2H. more preferably It 
represents CH2CH20H or CHaCOzH. 

Alkyl. alkoxy, alkenyl, alkynyl and alkanoyi groups, where appropriate, can be 
5 straight or branched. 

Compounds of formula I in which an O or N atom in R* is connected to A a 
single carbon atom may not be sufficiently stable to be used as drug compounds. 
Any such unstable compounds do not form part of the invention. 

10 

In some instances the compounds of the invention may exist as tautomers and all 
such tautomers are included within the scope of the invention, whether separated 
or not. In addition compounds containing asymmetric centres can exist as 
enantiomers and diastereoisomers, and the invention includes the separated 
15 individual isomers as well as mixtures of isomers. 

In particular, rotation about the bond between A and the 1,4-dlhydro-2,3- 
dioxoquinoxaline ring may be restricted, and so atropisomerism may arise. 
Preferably, when A represents N, is disposed above the plane of the paper and 
20 SO2R' is disposed below the plane of the paper in formula I. as shown in formula 
lA t}elow: 




lA 



I 

H 



The stereochemteal assignment of this bond is (R) when R' represents CI, and (S) 
when R^ represents methyl, for example. 

Optical isomers (including atropisomers) may be separated using conventional 
techniques such as fractional crystallization of diastereomeric derivatives [for 
example see Example 80(b)]. 
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20 



There is further provided a process for the production of a compound of the 
invention, which comprises removing the protecting groups from a compound of 
formula II. 



wherein A and R are as defined above and and are protecting groups for 
hydroxy groups attached to aromatic rings, and where desired or necessary 
converting the resulting compound into a phamiaceutically acceptable salt or vice 
versa. Protecting groups which P' and P^ may represent include benzyl and C,^ 
alkyl. in particular methyl. These protecting groups may be removed using 
conventional deprotection methods (see 'Protective Groups In Organic Synthesis' 
by T W Greene and P G M Wuts. John Wiley and Sons Inc. 1991). For example, 
when they represent methyl, they may be removed by acidic hydrolysis using 
dilute aqueous hydrochloric acid (e.g. 2 molar). The reaction is typically carried 
out by heating the compound of fomfiula II. preferably under reflux. In a mixture of 
dilute aqueous hydrochloric acid and a suitable organic solvent such as dioxane 
or acetone for, say, 2 to 48 hours until reaction is complete. The compound of the 
invention can then be isolated and purified by conventional procedures. 

Compounds of formula 11. as defined above, form a further aspect of the invention. 

Compounds of formula II in which is other than hydrogen may be prepared by 
reaction of a corresponding compound of formula II in which R* is H with the 
appropriate halide of formula R**X. wherein X is CI. Br or I, and R'^ has the same 
significance as R^ as defined above except that it cannot represent H, in the 
presence of a base such as potassium t-butoxide. Typically the base is added to 
a solution of the compound of formula II (in which R^ represents H) in a suitable 
organic solvent such as dimethylfomiamide. After stirring for a few minutes, the 
halide R^X is added and the mixture stirred for a few hours at about room 




n 
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temperature [see e.g. Example 7 (a)]. The desired intermediate can then be 
isolated and purified by conventional procedures. 

In addition, compounds of formula II can be prepared from other compounds of 
5 formula 11 using conventional methods. For example, compounds in which A is 
CH. and is ally! may be converted to compounds in which is 2-hydioxyethyl 
by ozonolysis followed by reduction. Compounds of fonmula II in which A is CH, 
and is allyl may also be prepared from corresponding compounds of formula II 
in which R^ is H by reaction with diallyl carbonate (e.g. see Example 93). 

10 

As an altemative to the above aikyiation procedure when A is N. the Mitsunobu 
reaction can be used. This involves the reaction of an alcohol of the formula 
R^'OH (in which R*" is as defined above) with diethyl azodicarboxylate, 
triphenylphosphine and a compound of formula 11 in which R* is H. The reaction is 
15 typically carried out in a suitable organic solvent, e.g. tetrahydrofuran, at about 
room temperature with stirring for, say. 6-12 hours [see e.g. Example 49 (a)]. 

Compounds of fomnula II in which R^ is a Ci-Ce alkyi group substituted by hydro)^ 
can also be prepsu-ed by. or analogously to, the methods of Preparations 8 to 10, 
20 which involve the formation of an alkanoylalkyl derivative which is either reduced 
with e.g. diisobutylaluminium hydride or reacted with an alkylmagnesium halide. 

Compounds of formula II in which R^ is hydrogen and A is N can be prepared by 
sulphonylation of a corresponding quinoxaline of formula III. 



25 




m 



in which R\ R^, and P^ are as defined above, using an appropriate sulphonyl 
chloride R^SOzCI or anhydride of formula (P?S0^2P, in which R^ is as defined 
at>ove, in a suitable org»iic solvent, e.g. dichloromethane or tetrahydrofuran, in 
the presence of an acid acceptor such as pyridine (see e.g. Preparation 5) or 
30 triethylamine. With some starting materials, if a large excess of the sulphonyl 
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Chloride or anhydride is used, then di-sulphonylation or sonr^e degree of di- 
sulphonylation may occur. In this situation, one of the F^SOr substituents can be 
removed by reaction of the dl-sulphonylated product with aqueous sodium 
hydroxide (see e.g. Preparation 3). Compounds of formula III can be prepared by 
5 conventional techniques such as those illustrated in Preparations 1 and 2. 

Compounds of fomnula II In which R* is hydrogen and A is CH may be prepared by 
reaction of a compound of formula IV. 



10 in which R\ p' and P^ are as defined above, with a thiolate of fomiula NaSR^ 
In which R^ is as defined above, followed by oxidation using a peracid such as 3- 
chloroperbenzoic acid (see for example Preparation 29). Compounds of formula 
IV may be prepared by conventional techniques (see for example Preparation 28). 

15 In the synthesis of the compounds of the invention it may be necessary or 
desirable to protect sensitive functional groups and then deprotect them. 
Methods for such operations are known to those skilled in the art and are 
described in 'Protective Groups in Organic Synthesis' mentioned above. 

20 The compounds of the invention are useful because they possess pharmacological 
activity in animals (including humans). In particular, the compounds are useful in the 
treatment or prevention of neurodegenerative disorders (Including senile dementia. 
Alzheimer's disease and those arising from events such as stroke, transient 
ischaemic attack, peri-operative ischaemia and traumatic head injury to the brain 

25 or spinal cord; and retinal and macular degeneration), convulsions, pain and 
anxiety. The treatment of stroke is of particular interest. 

Thus, according to another aspect of the invention, there is provided an anxiolytic, 
anticonvulsant, analgesic or neuroprotective method of treatment, which 
30 comprises administration of a compound of the Invention to a patient in need of 



Br 




IV 
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such treatment. The use of the compounds of the invention as phamiaceuticais, and 
the use of the compounds of the invention in the manufacture of an anxiolytic, 
anticonvulsant, analgesic or neuroprotective medicament, are also provided. 

5 The biological activity of the compounds of the invention may be demonstrated in 
the tests set out below: 

(a) Binding affinity for the glycine site of the NMDA receptor 

This may be measured by testing a compound's ability to displace a selective 
glycine site radioligand from rat brain membranes as described in Brit J Pharm 
10 (1991), 104, 74. In a variation of this method, thoroughly washed membrane 
protein is incubated with [^H]-L-689,560 for 90 minutes using tris-acetate buffer 
(pH 7.4). Displacement of the radioligand, using a range of test compound 
concentrations, is used to derive ICso (50% inhibitory concentration) values. 

(b) Binding affinity for the AMPA receptor 

15 This may be measured by testing a compound*s ability to displace the radioligand 
[^Hj-AMPA from rat brain membranes. Membrane homogenate is Incubated with 
radioligand (10 nM) in the presence or absence of test compounds at various 
concentrations at 4''C for 45 min. Free and bound radiolabei is separated by 
rapid filtration, and radioactivity is measured by liquid scintillation counting. 

20 (c) Functional in vitro NIUIDA antagonism 

This is demonstrated by the ability of a compound to inhibit the depolarizations in 
rat cortical slices induced by NMDA, similar to the method described in J Med 
Chem, (1990), 33, 789 and Brit J Pharm (1985), 84, 381. in a variation of the 
procedure, the response to a standard concentration of NMDA is measured in the 

25 presence of a range of test compound concentrations, and the results obtained 
are used to derive ICso (50% inhibitory concentration) values, 
(d) NA/IDA antagonism in vivo 

This can t>e demonstrated by the ability of a compound to inhibit NMDA-induced 
wild running in the mouse according to a variation of the method described in Brit 
30 J Pharm Proceedings Supplement (1992), 107, 58P. In this model, groups of 
mice are treated with test compounds at various doses prior to administration of 
NMDA (60 mg/kg i.v.). The latency of onset of wild running is recorded and the 
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presence or absence of this behaviour used to determine an EDso. Probit analysis 
is used to estimate a dose at which 50% of mice fail to display wild running by 10 
minutes post NMDA administration, 
(e) Blocking of cortical spreading depression 
5 In vivo activity of a compound may ai^o be demonstrated by measuring its ability 
to block the propagation of electrically-initiated cortical spreading depression in 
anaesthetised rats. Thus, male rats are anaesthetised and two glass 
microelectrodes are inserted into the right parietal cortex to a depth of 0.5-1 mm 
for recording brain activity. In addition, a bipolar stimulating electrode is placed 

10 on the dura in front of the microelectrodes. The dura is then electrically 
stimulated at 10 minute intervals, and the waves of spreading depression are 
detected by the microelectrodes, amplified and displayed using a chart recorder. 
Test compounds are dissolved In water as their sodium salts, or hydrochloride 
salts (where possible) and administered by i.v. injection at various doses to 

15 determine the minimum dose which blocks the propagation of the spreading 
depression. 

The compounds of the invention may be administered to a patient in need of 
treatment by a variety of conventional routes of administration, including oral and 
20 intravenous administration. The compounds have potential for absorption through 
the gastrointestinal tract and thus administration by slow release formulations is 
also possible. 

In general, a therapeutically-effective oral dose is likely to range from 0.1 to 100 
25 mg/kg body weight of the subject to be treated, preferably 1 to 10 mg/kg. and an 
intravenous dose is likely to range from 0.01-10 mg/kg of body weight of subject 
treated, preferably 0.1-5 mg/kg. Where necessary, the compounds may also be 
administered by intravenous infusion, at a dose which is likely to range from 0.01- 
1 mg/kg/hr. In practice the physician will detemnine the actual dosage which will 
30 be most suitable for an individual patient and it will vary with age, weight and 
response of the particular patient. The above dosages are exemplary of the 
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average case but there can, of course, be individual instances wiiere higher or 
lower dosage ranges are merited, and such are within the scope of the invention. 



Although the compounds of the invention can be administered alone, they will 
5 generally be administered in admixture with a pharmaceutical carrier selected with 
regard to the intended route of administration and standard pharmaceutical 
practice. For example, oral administration may be in the fonn of tablets containing 
such excipients as starch or lactose, in capsules either alone or in admixture with 
excipients, or in the form of elixirs or suspensions containing flavouring or 
10 colouring agents. The compounds may be injected parenterally, for example 
intravenously, intramuscularly or sutxjutaneously. For parenteral administration 
they are t^est used in the form of a sterile aqueous solution of an appropriate salt 
of the compound and the solution may contain other substances such as salts to 
make it isotonic with blood. 

15 

Thus, ttiere is further provided a pharmaceutical formulation comprising a 
compound of the invention, in admixture with a pharmaceutically acceptable 
adjuvant, diluent or carrier. 

20 The compounds of the invention may have the advantage that they are more 
potent, more soluble, more selective [for example being potent antagonists of the 
NMDA (glycine site) receptor but with little or no affinity for tiie AMPA receptor), 
less toxic or possess other more desirable properties than the compounds of the 
prior art 

25 

The invention is illustrated by the following Examples. Intermediate compounds 
may be prepared as described in the following Preparations. 
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Melting points were determined using a Buclii apparatus in glass capillary 
_ tubes and are uncorrected. Spectroscopic data were recorded on Perkin-Eimer 
983 (Infra Red). Fisons Trio 1000 (Mass Spectrometer, thermospray using 
5 ammonium acetate in aqueous methanol as carrier), and Bruker AC300 and 
Varian Unity 300 NMR instruments (both 300 MHz), and were consistent with the 
assigned structures. Column chromatography was accomplished on Kieseigei 60, 
(230-400 mesh) from E. Merck, Damistadt. Kieseigei 60 F2S4 plates from E. Merck 
were used for thin layer chromatography (TLC), and compounds were visualized 
10 with UV light or chloroplatinic acid/potassium iodide solution. In cases where 
compounds analyzed as hydrates, the presence of water was evident in the 
enhanced peak due to water in the proton NMR spectra. The purity of compounds 
was carefully assessed using analytical TLC and proton NMR (300 MHz), and the 
latter technique was used to calculate the amount of solvent in solvated samples. 
15 In multistep sequences, the purity and structure of intermediates were verified 
spectroscopically by proton NMR. Proton NMR shifts are quoted in parts per 
million downfield from tetramethylsilane. 

Some abbreviations familiar to those skilled in the art have been used In 
the Examples and Preparations, e.g. Me (methyl). Et (ethyl), Ac (acetyl), h (hour). 
20 m (in relation to silica gel - mesh). 
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EXAMPLE 1 

N-(1.4-PlhVdr0-6.7-diChlQrQ-2.3-dioxoQ»inoxalin-5-vl^ e thanesulphQnamid6 



5 




A mixture of N-(6,7-dichloro-2.3-climethoxyquinoxalin-5- 
yl)ethanesulphonamide (Preparation 4) (100 mg, 0.273 mmol). 2M hydrochloric 
acid (2 ml) and dioxane (4 ml) was heated at reflux for 2.5 hours, cooled, and 
10 concentrated under reduced pressure. The solid residue was suspended in 

water, filtered off. and washed with water and ether to give the title compound (90 
mg, 98%) as a white solid, m.p. 297°C (dec.). 

AnalYg'S %:-Found: C, 33.97; H. 2.97; N. 11.68. C10H9CI2N3O4S.H2O requires C, 
33.72; H. 3.11; N. 11.79%. 

15 

EXAMPLES g-fi 

The following Examples, shown in Table 1 were prepared by the method of 
Example 1. using the corresponding 2,3-dimethoxyquinoxaline derivative 
(Preparations 3, 5 to 7 and 12). 
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Analysis % 
Found (Required) 


z 


11.88 
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10.88) 
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14.69) 


13.61 
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oq CO 
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2.16 
2.35 
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4.94 
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3.37 
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31.33 
(31.56 


43.10 
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46.21 
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48.20 
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N-MA-Dihvdro-6.7-dichloro-2.3-dioxoQuinoxalin-5-vn-N-rmethvn- 
flthanesulDhonamide 



N ' N 





5 « 

(a) Potassium tert-butoxide (67.5 mg, 1.1 mmoi) was added to a stirred 
solution of N-(6,7-di<diloro-2,3-dimethoxyquinoxalin-5- 
yl)ethanesulphonamide (Preparation 4) (200 mg, 0.55 mmoi) in dry 
dimetliylformamide (3 ml) under nitrogen at 20°C. After 5 minutes, metfiyl 

10 iodide (38 ^1, 1 .1 mmoi) was added and ttie mixture was stirred at 20''C for 

2 hours. The mixture was concentrated under reduced pressure, 
partitioned between ethyl acetate and water, and the combined organic 
extracts were washed with dilute aqueous sodium hydroxide. The solution 
was dried (MgS04) and concentrated under reduced pressure. The 

15 residue was purified by flash chromatography (eluting with 

dichloromethane) to give N-(6,7-dichloro-2.3-dlmethoxyquinoxalin-5-yI)-N- 
(methyl)ethanesulphonamide (150 mg, 79%). 

'HNMR (300 MHz. CDCI3): 6 = 1.51 (3H, t. J 7 Hz). 3.35 (3H.s) 3.37 (2H, q. 
J 7 Hz), 4.14 (3H, s). 4.20 (3H, s). 7.92 (1H. s). m/z (thermospray) 380 
20 (MH*). 

(b) A mixture of N-(6,7-dichloro-2.3-dimethoxyqulnoxalin-5-yl)-N-(methyl)- 
ethanesulphonamide (150 mg. 0.39 mmoi). 2M hydrochloric acid (4 ml) and 
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15 

dioxane (8 ml) was heated at reflux for 16 hours, cooled, and concentrated 
under reduced pressure. The solid residue was suspended fn water, 
filtered off. and washed with water and ether to give the title compound 
(140 mg. 99%) as a white solid, m.p. >300<'C. 

Analysis^:- Found: C, 37.69; H. 3.09; N. 11.84. CnHnCbNaO.S requires: 
C, 37.51; H, 3.15; N, 1 1.93%. 

EXAMPI F.Q ft^fi 

The following examples, shown in Table 2. were prepared by the method of 
Example 7. using the corresponding 2.3-dimethoxyqulnoxallne derivative 
(Preparations 3. 4. 6. 7. 1 1. 12. 13 and 14) and the appropriate alkyi halide [i.e. 
methyl Iodide, ethyl iodide, n-butyl bromide, 3-(N.N-dimethylamino)propyl 
chloride, benzyl chloride, phenethyl bromide. 2-propyl bromide, 2-methoxyethyl 
bromide, allyl bromide, cyclopentyl bromide, 2-(morpholino)ethyl chloride, 4- 
picolyl chloride. 2-hydroxyethyl bromide, n-propyl bromide. 2-picolyl chloride. 3- 
hydroxypropyl bromide, chloroacetone. propargyl bromide and 2-(bromomethyl)-6- 
methoxypyridine (the compound of Preparation 22)]. 
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Notes to Table 2 

a) NMR (300 MHz, DMSO-de): 3.39 (3H. s), 4.74 (1 H. d. J 14 Hz). 4.82 (1 H, 
5 d. J 14 Hz), 7.20 (4H, m). 7.30 (2H, m), 10.24 (1H. br s). 12.13 (1H. br s). 

b) Prepared by the method of Example 7(b) using N-(6,7-dichloro-2,3- 
dlmethoxyqulnoxalin-5-yl)-N-[(6-methoxypyrldin-2-yl)methyl]-methane- 
sulphonamlde (Preparation 22). During the hydrolysis of the 
dimethoxyquinoxaline. the methoxypyridine is converted to the 2-pyridone. 

10 c) 'H NMR (300 MHz. DMSO-de) S = 0.95 (SH.t. J8Hz), 1.18 (3H,t. J8Hz). 2.70 
2H, q, J8Hz), 3.20 (3H.s), 3.71 (2H,m). 7.05 (IH.s). 10.75 (IH.brs). 12.09 (IH.br 
s). m/z (thennospray) 357 (MNH/). v^u. (KBr) 3300. 2950. 1720. 1330 and 1 150 
cm'^. 

d) NMR (300 MHz, DMSO-de) 8 = 0.80 (3H,t.J8 Hz). 1 .30 (2H.m). 2.19 

15 (3H,s), 2.22 (3H,s), 3.19 (3H. obscured). 3.49 (2H,m). 6.98 (1 H.s), 9.95 (IH.brs), 
1 1.83 (1H.br s). m/z (thermospray) 326 (MH*). 343 (MNH/). v„«. (KBr) 3380. 
3220. 1720, 1680 and 1 150 cmV 

e) 'H NMR (300 MHz. DMSO-de) 6 = 2.19 (3H.s). 2.21 (3H.s), 3.16 (3H.s), 6.95 
(IH.s), 10.67 (1H,br s). 1 1.82 (1H.br s). m/z (thermospray 298 (MH*), 315 

20 (MNH/), Vm«^ (KBr) 3225, 1700. 1325, 1 140 and 750 cm"'. 

f) 'H NMR (300 MHz, DMSO-de) S = 1 .00 (3H, t, J8Hz), 2.35 (3H,s). 3.58 (3H.s). 
3.72 (2H.m). 7.12 (IH.s). 10.40 (IH.br s). 12.01 (1H.br s). m/z (thennospray) 349 
(MNH4*), Vm«. (KBr) 3450. 3260. 2950, 1700. 1380. 1330. 1 150 and 520 cm '. 

g) 'H NMR (300MHz. DMSO-de) S = 2.31 (3H.s). 3.20(3H,s). 3.34(2H,m). 
25 4.02(2H,m). 7.10(1H.s), 10.80(1H,br s), 12.10(1H,br s). 

mlz (thermospray) 365 (MNH4*). 

h) 'H NMR (300MHz. DMSO-de) 5 = 1 .00(3H.t,J7Hz). 2.30(3H.s). 3.23 (3H,S). 
3-65(2H.q,J7Hz), 7.24(1 H,s), 1 0.40(1 H.br s), 11.93(1H,br s). 

m/z (thennospray) 349 (MNH4*). 
30 i) 'H NMR (300MHz. DMSO-de) 5 « 2.30(3H.s). 3. 1 9(3H. obscured). 3.34 
(2H.m). 3.74(1 H.m). 4.05(1 H.m). 5.98(1 H.br s). 7.23(1 H.s). 10.92(1 H.br s), 
1 1.91(1H,br s). mfz (thermospray) 348 (MH*). 365 (MNH4*). 
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i) 'H NMR (300MH2. DMSO-de) 5 = 1 .05(3H.t. J8Hz). 2. 1 8(3H.s). 2.22 (3H.s). 
3.90(2H,m). 7.10(1H.s). 1 0.82(1 H.br s), 11.94{1H,br s). m/z (thermospray) 383 
(MNHO- 

5 k) 'H NMR (3CX)MHz. DMSO-de) 8 = 2.18(3H,s). 2.22(3H.s). 3.35(1 H.m). 

3.50(1H,m), 3.70(1H,m). 4.16(1H.m). 6.10(1H.br s), 7.05(1H.s), 10.85(1H, br s), 
1 1.95(1 H.br s). m/z (thermospray) 382(MH*), 399(MNH4*). 

t Alternatively, the compound of Example 17 may be prepared as follows: 

10 

mS)-N-(1.4-Dihvdro-e 7-dfehloro-2.3-dioxoquinoxalin-5-vn-N-f2- 
hvdroxvQthvnmethanesulDhonamidQ 





•(RS) 



a) A mixture of potassium carbonate (25.81 g. 0. 1 87mol), 2-bromoethanol 
(13.26ml, 0.187mol) and N-(6,7-dichloro-2,3-dimethoxyquinoxalin-5-yl)- 
methanesulphonamlde (Preparation 3) (55.0g, 0.156mol) in acetone (2.5L), 
was heated at reflux for 20h. cooled and the acetone removed under 
20 reduced pressure. The residue was partitioned between dichloromethane 

and 1M sodium hydroxide. The organic layer was then dried (MgS04), 
concentrated under reduced pressure and the residue purified by 
recrystaliisation three times from methanol to give (RS)-N-(6,7-dichloro-2,3- 
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climethoxyqulnoxalin-5-yl)-N-(2-hydroxyethyl)methanesulphonamide (43.7g, 
70%) as a white solid, m.p. 240-242<*C. 

Analysis % : Found: C,39.35: H.3.78: N, 10.55. CiaHisNaOsCIa 
5 requires: C.39.41 ; H.3.82; N. 1 0.61 %. 

b) A mixture of (RS)-N-(6.7-dichloro-2,3-dimethoxyquinoxalin-5-yl)-N-(2- 

hydroxyethyOmethanesulphonamide (11.41g, 0.029mol) and 2M hydrochloric 
(300 ml) acid was heated at reflux for ISVih then cooled in an ice-bath. The 
10 solid was filtered off. and washed with water to give the title compound 

(9.65g. 91 %) as a white solid, m.p. 272-274**C. 
Analysis %: Found: 0,35.82; H.3.04; N.1 1.37. CHnNaOsCIzS 
requires: C,35.88; H,3.01; N.1 1.41%. 

15 EXAMPLE 49 

N-n.4-Dihydro-6.7-dichloro-2.3-diQx oquinoxalln-5-yn-N-f3- 
PvrldvlmethvnmethanesulDhonamldQ hydroehloririA 



20 




(b) 

► 



.HCl 
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(a) Diethyl azodicarboxylate (90 ^1, 0.57 mmoi) was added to a stirred solution 
of N-(6.7-dichloro-2.3-dimethoxyquinoxaiin-5-yl)methanesulphonamide 
(200 mg, 0.57 mmol - see Preparation 3), 3-(hydroxymetliyl)pyridine (55 jil. 
5 0.57 mmol), and triphenylphosphine (149 mg, 0.57 mmol) in dry 

tetrahydrofuran (12 ml) under nitrogen at 23°C. After 8 hours, the solvent 
was removed under reduced pressure and the residue was purified by flash 
chromatography (gradient elution with ether/methanol) to give N-(6,7- 
dichloro-2,3-dimethoxyquinoxalin-5-yl)-N-(3- 
10 pyridylmethyl)methanesulphonamide (145 mg. 57%) as a white solid, m.p. 

217''C (dec). 

'H NMR (300 MHz. CDCI3): 8= 3.18 (3H. s). 4.10 (3H, s), 4.14 (3H, s), 4.95 
{2H, s), 7.17 (1H. dd, J 4 and 6 Hz), 7.68 (1H, dt, J 2 and 6 Hz), 7.90 (1H, 
s). 8.41 (1H. d. J 2 Hz). 8.48 (1H, dd, J 2 and 4 Hz), m/z (themiospray) 
15 443 (MH*). 

(b) A mixture of N-(6,7-dichloro-2.3-dimethoxyquinoxalin-5-yl)-N-(3- 
pyridylmethyO-methanesulphonamide (130 mg. 0.293 mmol). 2M 
hydrochloric acid (2 ml) and dioxane (4 ml) was heated at reflux for 2.5 
20 hours, cooled, and concentrated under reduced pressure. The residue was 

suspended in water (1 ml), filtered off. and washed with water and ether to 
give the title compound (120 mg, 98%) as a white solid, m.p. 234-235°C 
(dec). 

Analvsis % : Found:C. 39.67; H, 3.06; N. 12.20;S. 7.05. 
25 C15H12CI2N4O4S.HCI requires: C, 39.88; H. 2.90; N, 12.40; S. 7.10%. 

EXAMPLES 50-65 

The following Examples, shown in Table 3. were prepared by the method of 
Example 49. using the corresponding 2,3-dimethoxyquinoxaline derivative 
30 (Preparations 3 and 4) and the appropriate alcohol (commercially available and/or 
as prepared in Preparations 15-19. The trityl protecting group in Preparations 15- 
19 is removed simultaneously in the final acid hydrolysis step). 
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fRS>.fRS)-N-f1.4-Dihvdro-6.7-dtchtorQ-2.3-diQXQQuinoxalin-5-vn-N-f2- 
hvdroxvDroDvnmethanesulDhonamide 



10 



CH. 



HO 



.^SOjCHj 
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CH3 

HO 



rSOjCHj 



N OCH, 



h H 

CI 



N 
H 



The title compound was prepared from (RS)-N-(6.7-dichloro-2.3- 
dimethoxyquinoxalin-5-yl)-N-(2-hydroxypropyi)methanesulphonamide 
(Preparation 9) by the method of Example 1; yield 81% of a white solid (a mixture 
of diastereoisomers), m.p. 291-292*0 (from water). 

Analysis % : Found: C. 37.77; H, 3.15; N. 10,63. CiaHiaClaNsOsS requires: C. 
37.71; H. 3.43; N, 10.99%. . 



EXAMPLE 67 

15 N-f1.4-Dihvdro-6.7-dichloro-2.3-diQxoouinoxalin-5-vn-N-f2-hvdroxv-2- 
methvlDroDvhmethanesulphonamide 




^SO,CH, 




The title compound was prepared from N-(6,7-dichioro-2,3- 
20 dimethoxyquinoxaiin-5-yO-N-(2-hydro3^-2-methylpropyl)methanesulphonamide 
(Preparation 10) by the mettiod of Example 1; yield 83% of a white solid. m.p. 
252-253*0 (dec.) 
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Analvsis % > Found: C, 39.32; H. 3.71; N. 10.55. C13H15CI2N3O5S requires: C, 
39.40; H, 3.81 ; N, 10.60%. 



EXAMPLE 68 

N-n.4-DihvdrO"6-chlorO'7-trifluoromethvl-2.3-dioxoQuinoxalin-5-vn- 
N-ethvimethanesulphonamide 



N 



^SOjCHj 



N OCH3 



CH. 




10 

(a) A mixture of N-(3-amino-6-chloro-7-trifluoromethyl-2-rnethoxyquinoxalin-5- 
yl)methanesulphonamide (Preparation 20, 73mg, 0.2 mmol) and anhydrous 
potassium carbonate (33mg, 0.24 mmoi) in acetone was stirred under reflux 
for 20 mins. lodoethane (32(11, 0.4 mmol) was added, and the mixture was 
15 heated for a further 2h. Additional iodoethane (32^1, 0.4 mmol) was added, 

and heating was continued for a further 4h. The mixture was concentrated 
under reduced pressure and the residue was partitioned between water 
and ethyl acetate. The organic solution was dried (MgS04). concentrated 
under reduced pressure, and the residue was purified by flash 
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chromatography (gradient elutlon with dichloromethane/methanol) to give 

N-(3-amino-6-chloro-7-trifluoromethyl-2-methoxyquinoxalin-5-yl)-N-ethyl- 
methanesulphonamide (75mg, 96%), as a white solid. 

5 'H NMR (300MH2. CDCI3) 5 « 1 .1 6 (3H.t. J7H2). 3.20 (3H.s), 3.86 (2H,m). 

4.16 (3H.S), 5.50 (2H.br s). 8.06 (1H.s). 
m/z (thermospray) 399 (MH*). 

(b) A mixture of N-(3-amino-6-chloro-7-trifluoromethyl-2-methoxyquinoxalin-5- 
1 0 yl)-N-ethyl-methanesulphonamide (step (a) above. 70mg. 0. 1 8 mmol), 2M 

hydrochloric acid (3ml) and dioxane (6ml) was heated at reflux for 2h. 
cooled and concentrated under reduced pressure. The residue was 
suspended In water, filtered and the solid was washed with water. After 
being dried, the title compound (33mg, 48%) was obtained as a white solid. 
15 m.p. >300''C. 

Analysig :- Found: C.37.6I; H.2.73; N.IO.SO. C,2HnCIF3N304S requires: 
C.37.36; H. 2.87; N.I 0.89%. 



EXAMPLE fiQ 

N-(1.4-Dihvdro-6-chloro-7-trifluorQmftt hvl-2.3-dioyft9uinQyalin-fi.vn- 
N-(2-hvdroxvethvl^methan esulDhQnamiHi:> 



HO 
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By the method of Example 68 above, the title compound was prepared, 
substituting 2-bromoethanol for iodoethane. It was obtained as a white solid 
(40mg, 44% yield for the two steps), m.p. 292-294''C. 
Analysis % :- Found: C,36.17; H,2.73; N.10.26. CizHnCIFaNaOsS requires: 
C.35.88; H.2.76: N. 10.46%. 

EXAMPLE 70 

mSVN-fCarboxvmethvn-N-(1.4-dihvdro-6.7-dichloro-2.3-dioxoouinoxalin- 



COjCHj 



5-yl)m9thanegulphonamlde 

COjH 

k /SO, 



10 




CH, 




A mixture of N-(6,7-dichloro-2,3-dimetho)^quinoxalin-5-yI)-N- 
(methoxycarbonylmethyl)methanesulphonamide (Preparation 21, 3.17g, 7.48 
mmol), 2M hydrochloric acid (80ml) and dioxane (80ml) was heated at reflux for 
15 18h, cooled and concentrated under reduced pressure to give a yellow solid 
(2.85g. 100%). m.p. 271 °C (dec). 

Analysis % :- Found: C.33.98; H.2.64; N.I 0.50. C11H9CI2N3O6S.V4H2O requires: 
C.33.77: H.2.68: N.I 0.74%. 



20 



EXAMPLE 71 

f RSVN-( 1 .4-Dihvdro-6.7-dichloro-2.3-dioxoQuinoxalin-5-vl>- 
N-rmethQxvcarbonvlmethvnmethanesulDhonamide 

CO,H 





H O 
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A solution of N-(carboxymethyl)-N-(l,4-dihydro-6,7.dichloro-2,3-dloxoqulnoxalin- 
5-yl)methanesulphonamlde (Example 70, 2.85g, 7.46 mmol) in dry methanol 
(100ml) saturated with hydrogen chloride gas was heated under reflux for 3h. 
5 cooled and concentrated under reduced pressure to give a yellow solid (2.838g. 
96%) m.p. 301 *»C (dec). 

Analysis %> Found: C,36.29; H.2.60; N.I 0.49. CaHnClzNgOeS requires: 
C.36.38: H,2.80; N.I 0.61%. 



10 EXAMPLE 72 

N-( 1 .4-Dihvdro-6.7-dichlorQ-2 . ^diQxoauinnYalin-&-vl^-N 
fN'-methvlcarbamovlmethvnmath anesulDhQnamifte 




A mixture of N-(1.4-dlhydro-6.7-dichloro-2,3-dloxoquinoxalin-5-yl)-N- 
1 5 (methoxycarlJonylmethyOmethanesulphonamide (from Example 71,1 50mg, 0.38 
mmol). ethanol (3ml) and methyiamine (33% solution in ethanol, 3ml) was heated 
in a closed vessel at 75'*C for 1h. then 90°C for 1.5h. The mixture was cooled and 
poured slowly into an excess of 2M hydrochloric acid. The white precipitate was 
filtered off and dried to afford the title compound (107mg, 72%). m.p. 289*C. 
20 Analysis %:- Found: C.36.24: H.2.99; N.I 3.98. C12H12CI2N4OSS requires: 
0,36.47; H,3.06; N,14.18%. 

The compounds shown in Table 4 below were prepared from the compound of 
Example 71 by the method of Example 72, using the appropriate amine instead of 
25 methyiamine. 
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EXAMPU^79 

fRfiVmSVN-M-Carbowethvn-N-/1.4-dihvdro-6.7-dichlorQ-2.3- 
diQxoguinoxalin-5-vnmethanesulDhonamide 




A 1 :1 mixture of the two isomers of N-(6,7-dichioro-2,3- 
dimethoxyquinoxaiin-5-yl)-N-(1-methoxycarbonyl-1-ethyl)-metlianesu(phonamide 
(Preparation 23, 1.40g, 32 mmol), 2M hydrochloric acid (40ml) and dioxane (40ml) 

10 was heated In an autoclave at 1 30°C for 48h and 1 50°C for 24h. The mixture was 
cooled, concentrated to low volume under reduced pressure and the solid filtered 
off and washed with ether. The product was dissolved in 1M aqueous sodium 
hydroxide (40ml) and reprecipitated by the addition of 2M hydrochloric acid (to 
pH3). The white solid was filtered off and dried in vacuo, to give the title 

15 compound (1.13g. 89%). as a mixture of diastereomers. m.p. 282'>C (dec). 

Analysis % : Found: C,33.68; H,3.17; N,9.61. C^HnClgNaOsS.O.SHzO requires: 
C,34.06: H,3.33; N,9.93%. 
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-39- 
EXAMPLESQ 

fR^ and YS^N-f 1 ■4-Dihvdro-6.7-dichloro-2.3-dioxoouinoxalin-5-vh-N-r2- 

hvdroxvethvhmethanesulDhonamide 

(a) (RSVN-(Carboxvmethv n~N-n.4-dihvdro-6.7-dichloro-2.3-dioxoQuinoxalin-5- 
ynmethanesulDhonamide 




OHe 



<ii) 

► 



>^ >\ -S^^^v 
CI N OMe 



• IRS) 




10 

(i) A mixture of potassium carbonate (42.37g, 0.3 mol), methylbromoacetate 
(48.4ml, 0.51 mol) and N-(6,7-dichloro-2,3-dimethoxyquinoxalln-5- 
yi)methanesulphonamide (Preparation 3) (90g. 0.256 mol) in acetone 
(1.75L), was heated at reflux for 8\^h, cooled and the acetone removed 
15 under reduced pressure. The residue was stirred with water (1 .5L) for VaU. 

filtered and the solid washed with water then ether to give (RS)-N-(6.7- 
dichloro-2,3-dimethoxyquinoxalin-5-yl)-N-(methoxycarbonylmethyl)- 
methanesuiphonamide (108g. 100%). 

Analysis % : Found: C.39.51; H,3.52; N,9.89. C14H15CI2N3O6S requires: 
20 C,39.63; H,3.56; N,9.90%. 

(li) A mixture of (RS)-N-(6,7-dichloro-2,3-dimethoxyquinoxalin-5-yl)-N- 
(methoxycarbonyimethyl)methanesulphonamide from (i) above. 2M 
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hydrochloric acid (IL) and dioxan (1L) was heated at reflux for 18h, cooled, 
and concentrated under reduced pressure. The solid residue was 
suspended In water (1 .5L), filtered off. and washed with water and ether to 
give the subtitle compound (95g, 92%) as a white powder, m.p. 271 
(dec). 

AnalYSig %: Found: C.33.98: H.2.64: N,10.50. CnHsClgNaOBS.liHaO 
requires: 0,33.77; H,2.58; N.I 0.74%. 

(b) (R)-N-fCarboxvmethvn-N-n.4-dihvdro-e,7 .dichlQrQ-g..^ioxoQulnQxalin-.';- 

YDmethanesulPhonamide and fS)-N-rcartaQwmftth vn-N-M.4-dihvriro.fi7- 

diChloro-2.3-dioxoQuinoxa»n-5-x/l \mQthanegiilphonamide 




Quinine (25.48g, 0.078 mol) in ethanol (300ml) was added to a refluxing 
1 5 solution of (RS)-N-(carboxymethyl)-N-(1 .4-dihydro-6,7-dichloro-2,3- 

dioxoquinoxalin-5-yl)methanesulphonamide (from step (a). 30g, 0.078 mol) 
in ethanol (2.1L). After V6h at reflux the suspension was filtered hot and the 
solid washed with ethanol to give the subtitle compound of (S) 
stereochemistry as its quinine salt (23.2g. 41.3%). 

20 

[af* s -125.7 (c=0.07. MeOH). 



9809295^1 I > 
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The filtrate was allowed to cool to room temperature with stirring, left a 
further 1h then filtered to give the subtitle compound of (R) stereochemistry 
as its quinine salt (19.1g, 34%). 
5 [a]^ = -98.7^ (c=0.15. MeOH). 

D 

The quinine salts were individually suspended in water (1.3L) and treated 

with concentrated hydrochloric acid (22ml) \Mth vigorous stirring to give the 

two subtitle compounds after filtration. 

10 The subtitle compound of (R) stereochemistry was obtained as a white 

solid (9.8g. 95%) m.p. >218^C (dec). 

[al^ = +19.4^ (c=0.18, MeOH). 
o 

Analvsis % : Found: C,33.51; H,2,32; N.I 0.46. CnHeCbNaOeS.^H^O 
15 requires: C,33.77; H,2.58; N,10.74%. 

The subtitle compound of (S) stereochemistry was obtained as a white 
solid (11.9g. 95%). 

(c) f RVN-f 1 .4-Dihydro-6.7-dichloro-2,3-dioxoQuinoxalin-5-ylVN- 
20 rmethoxvcarbonvlmethvnmethanesulDhonamidQ 

o o 

CI 

► 




CI ^ N ^V. CI 




A mixture of (R)-N-(carboxymethyl)-N-(1.4-dihydro-6,7-dichloro-2,3- 
dioxoquinoxalin-5-yl)methanesulphonamide (from step (b), 20.34g, 0.053 
25 mol) and methanol (266ml) saturated with hydrogen chloride gas. was 

stirred for 1 8h at room temperature, evaporated to dryness and the residue 
suspended in methanol (300ml). After stirring for Vih, the solid was filtered 
off to give the subtitle compound, as a single atropisomer (17.5g, 83%) 
m.p. 290''C (dec). 
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la^ = -1.7« (c=0.12. MeOH). 

'H NMR (300 MHz. DMSO-da): 6 = 3.1 (3H.s). 3.75 (3H,s). 4.5 (IH.d). 4.85 
(IH.d). 7.35 (1H.S), 10.8 (1H.br s), 12.2 (IH.br s). m/z (thermospray) 
396(MH)*. 

(d) fR)-N-(1.4-PihYClfQ-6.7-di(^loro-2.3-dtQifn o uinQyflltn-S-vn-Nl-(p- 
hvdroxvethvnmethanesulphnnflmj^ft 



10 




Lithium aluminium hydride (39.4ml. 1 molar in THF. 39.4 mmol) was added 
to (R)-N-(1 .4-dihydro-6.7-dichloro-2.3-dioxoquinoxalin-5-yl)-N- 
(methoxycarbonylmethyl)methanesulphonamide (from step (c). 9.75g, 24.6 
mmol) in tetrahydrofuran (590ml), cooled in an ice-bath to between 0-5*C. 
15 After % hour, further lithium aluminium hydride (2.4ml, 2.46 mmol) was 

added, the mixture stirred a further %h and methanol (20ml) in 
tetrahydrofuran (60ml) added. 

The mixture was evaporated to dryness under reduced pressure and the 
20 residue partitioned between ethyl acetate and 2M hydrochloric acid. The 

organic extracts were dried over sodium sulphate and concentrated under 
reduced pressure. The residue was purified by flash chromatography using 
gradient elution (CHaCfe: MeOH containing 10% AcOH 100:0->95:5) to give 
the first title compound, as a single atropisomer, (e.Og, 66%) m.p. 293- 
25 294«C. 

[o^ = +49.0 (0=0.1, 1M aqueous sodium hydroxide). 

Analy?)? %: Found: C,35.89; H.2.83: N.1 1.42. CnHnClzNaOsS requires: 
C,35.88; H,3.01; N,1 1.41. 
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(e) fS>-N-M.4-Dihvdro-6.7-cli chlQro-ga-rlioxoQuinoxalin-5-vn-N- 
fmethoxvcarbo nvtmethynmethanesulphonamtde 



5 




The subtitle compound was prepared from (S)-N-carboxymethyl-N-(l .4- 
dihydro-6.7-dichioro-2.3-dioxoquinoxalin-5-yl)methanesuiphonamide (step 
(b)) by the method of step (c); yield 78% of a white solid. 
10 NMR (300MH2, DMSO-de): 5 = 3.30 (3H.s), 3.75 (3H.s). 4.32 (IH.d). 

4.85 (1H.d). 7.35 (IH.s), 10.85 (1H.s). 12.80 (IH.s). m/z (thermospray) 
396 (MH*). 



(f) (S)-N-( 1 ■4-Dihvdro-6.7- dichloro-2.3-dloxoQuinQxaHn-5-v1-N-f2- 
15 hvdroxveth vnmethanesulDhonamide 




The second title compound was prepared from (S)-N-(l ,4-Dihydro-6,7- 
dichloro-2,3-dioxoquinoxalin-5-yl}-N-(methoxyca^bonylmethyl)- 
20 methanesulphonamide (step (e)) by the method of step (d); yield 60% of a 
white solid, m.p. >300*'C. 

[a]^ = -45.0 (0=0.1, 1M aqueous sodium hydroxide). 
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'H NMR (300MHz, DMSO-de): 5 « 3.21 (5H,m), 3.65 (IH.m). 4.03 (1H,m), 
6.02 (1H.br s). 7.32(1H.s). 1 1 .00(1 H.br s). 12.12(1H.br s). m/z 
(theimospray) 369(MH0. 

EXAMPLE 81 

fRS).fRS^-N-ri.4-Dihvdro-6.7-dichloro-2. 3-dioxQgumoxalin-5-vn-N-M- 
methoxvcarbonyl ethvnmQthanesulDhonamide 



10 




N-(1-carboxyethyl)-N-(1,4-dihydro-6,7-dichloro-2,3-dioxoquinoxalin-5- 
yOmethanesulphonamlde (from Example 79. 1g, 2.53 mmol) in methanol 
(100 mi) saturated with hydrogen chloride gas was stirred at room 
1 5 temperature for 24h, then 8h at 60*0. The solid was filtered off to give the 

title compound as a mixture of diastereomers (431mg. 42%). 
'HNMR (300MHz. DMSO-de): 5 = 1 .70 (SH.d). 3.17 (3H.s). 3.77 (3H.s), 
4.75 (IH.q). 7.39 (1H.s). 11.46 (IH.s). 12.20 (IH.s). m/z (thermospray) 
413.415 (MNH4*). 
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EXAMPLE 82 

mSVfRS)-N-ri.4-Dihvri ro-6.7-dichlnro-2.3-dioxoQuinoxalin-5-vn-N- 
n-rN'-methvlcarbamovnethv nmethanesulDhonamide 




N-(1 ,4-Dihydro-6.7-dichloro-2,3-dioxoquinoxalin-5-yl)-N-(1 - 
methoxycarbonylethyl)methanesulphonamide(from Example 81, llOmg, 

10 0.27 mmol) in 33% methylamine in ethanol (6ml) was heated at 1 00°C for 

5h in a sealed vessel, cooled and added to 2M hydrochloric acid (400ml). 
The resulting solid was filtered off, dissolved in 1M sodium hydroxide, 
precipitated with 2M hydrochloric acid and filtered off to give the title 
compound, as a mixture of diastereomers (63mg, 57%) m.p. 250''C (dec). 

15 Analygig %: Found: C,37.98: H.3.37: N,13.19. C,3H,4Cl2N40sS requires: 

C.37.66: H,3.55; N.I 3.51. 
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^MPl,5 93 

N-f 1 .4-Dihvdro-7-chloro-6-f luQro-2.3-di oxQQuinoxalin-5-vn- 
N-f2-hvdroxvethvnmQthanesutDhonamida 




(a) N-(7-Chloro-6-fluoro-2,3-dimethoxyquinoxalin-5-yl)methanesulphonamide 
(Preparation 25) was cx)nverted by the method of Example 17(a) Into N-(7- 
chloro-6-fluoro-2,3-dlmethoxyquinoxalin-5-yl)-N-(2- 
hydroxyethyl)methanesulphonamide. The product was obtained as a white 
solid (91% yield), m.p. 209-21 0*C. 

'H NMR (300MH2, CDCb): 8 = 3.18 (3H.s). 3.32 (IH.m). 3.50 (IH.m), 3.74 
(2H.m). 4.08 (IH.m). 4.14 (3H.s). 4.20 (SH.s). 7.90 (1H.d.J8H2). m/z 
(thenmospray) 380 (MH*). 

(b) N-(7-Chloro-6-fluoro-2.3-dimethoxyqulnoxalln-5-yl)-N-(2-hydroxyethyl)- 
methanesulphonamide [from step (a)] was converted by the method of 
Example 17(b) into N-(1,4-dihydro-7-chlorp-6-fluoro-2,3-dioxoquinoxalin-5- 
yl)-N-(2-hydroxyethyl)methanesulphonamide. The product was obtained as 
a white solid (86%). m.p. 298-300<*C. 

Analysis %: Found: C.37.44: H,3.00; N.1 1.79. CHnCIFNaOsS requires: 
C.37.56: H.3.15; N.1 1.95%. 
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EXAMPLE 84 

N-M.4-Dihvdro-6-chloro-7-fluQrQ-2.3-dioxoquinoxalin-5-vi^ 
N-r2-hvdroxvethvnmet hanQSulDhonamide 

5 




(a) N-(6-Chloro-7-fluoro-2,3-dimethoxyquinoxalin-5-yl)methanesulphonamide 
(Preparation 26) was converted by the method of Example 17(a) into N-(6- 

10 chloro-7-fluoro-2,3-dlmethoxyquinoxalin-5-yl)-N-(2-hydroxyethyl)- 

methanesulphonamide. The product was obtained as a white solid (68% 
yield). 

'H NMR (300MH2. CDCI3): S = 3.26 (3H,s), 3.50 to 4.10 (4H,m), 4.16 
(3H.S). 4.20 (3H.S). 7.60 (IH.d.JIOHz). m/z (thermospray) 380. 382 (MH^. 

15 

(b) N-(6-Chloro-7-fluoro-2.3-dimethoxyquinoxalin-5-yl)-N-(2- 
hydroxyethyl)methanesulphonamide [from step (a)] was converted by the 
method of Example 17(b) into N-(l,4-dihydro-6-chloro-7-fluoro-2,3-dioxo- 
quinoxalin-5-yl)-N-(2-hydroxyethyl)methanesulphonamide. The product 

20 was obtained as a white solid (75% yield), m.p. 290-291 ^'C. 

Analysis % : Found: C,37.62; H,3. 10; N,1 1.88. CnHnCIFNaOsS requires: 
C,37.56; H,3.15: N,11.95%. 
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EXAMPLE 85 
N-M.4-Dihvdro-6.7-dichloro-2.3-dioxoo uinoxalin-5-yn- 
N-f2-aminoethvnmethanesulDhQnamtdft 




The title compound was prepared from N-(6.7-dlchloro-2,3-dlmethoxy- 
quinoxalln-5-yl)-N-(2-aminoethyl)methanesulphonamide (Preparation 27, 
40 mg, 0.101 mmol) by the method of Example 7(b) and was obtained as a 
white solid (18 mg, 48%), m.p. >300*C. 

10 

AnatygiS %: Found: C,31.85; H,3.74; N.I 3. 15. C,iH,2Cl2N404S.HCI. 2/5H2O. 
I/IOCH2CI2 requires: C,31.79: H.3.36; N,13.36%. 



EXAMPLE flfi 

15 N-f 1 ■4-Dihvdro-6.7-dichl oro-2.3-dioxoouinoxalin.5-vh- 

N-f2-DhthalimidoethvnmQthanesulDhQnamide 




The title compound was prepared by the method of Example 85 from N- 
(6,7-dichloro-2,3-dimethoxyquinoxalin-5-yl)-N-(2-phthalimldoethyl)- 
methanesulphonamide (from Preparation 27(a). 150 mg, 0.285 mmol) as a 
white solid (131 mg, 92%). m.p. >300**C. 
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'H NMR (300 MHz, ds-DMSO): S = 3.25 (3H,s), 3.70-3.82 (2H.m), 3.91-4.07 
(2H,m). 7.25 (IH.s). 7.80 (4H,s). 1 1.09 (IH.s). 12.15 (1H,s). m/z 
(thermospray) 497 (MH*). 

EXAMPLE 87 
N-n.4-Dihvdro-6.7-dichloro -2.3-dioxoaufnoxalin-5-vn- 
N-f2-rN'-trifluoromethanesulDhonvUaminoethvnmethanesulDhonamtdQ 



B 




(a) Triethylamine (1 3^1. 8mg, 0.1 39 mmol) and then trifluoromethanesulphonic 
anhydride (23^1. 39mg, 0.139 mmol) were added dropwise to a stirred 
solution of N-(6,7-dichloro-2,3-dimethoxyquinoxalin-5-yl)-N-(2-aminoethyl)- 
methanesulphonamide (from Preparation 27, 50mg, 0.126 mmol) in 

15 dichloromethane (1 .5ml) at -78°C under nitrogen. The mixture was stirred 

for 30 minutes and was then allowed to warm to room temperature. The 
mixture was washed with water, saturated sodium bicarbonate solution and 
brine and then dried (MgS04). Concentration under reduced pressure 
gave N-(6,7-dichloro-2,3-dimethoxyquinoxalln-5-yl)-N-(2-(N'- 

20 trifluoromethanesulphonyl)aminoethyl)methanesulphonamide as a pale 

yellow solid (50mg, 75%). 
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'H NMR (300 MHz. CDCI3): 6 = 3.20 (3H,s). 3.20-3.30 (1 H.m). 3.52-3.62 
(1H.m), 3.86-3.96 (IH.m). 4.04-4.17 (IH.m). 4.18 (3H.s). 4.23 (3H.s). 8.00 
(1H,s). m/z (thermospray) 527 (MH*). 

5 

(b) The title compound was prepared by the method of Example 7(b) from N- 
(6,7-dlchloro-2,3-dimethoxyquinoxann-5-yl)-N-(2-(N'- 
trifluoromethanesulphonyl)aminoethyi)methanesulphonamide [from step 
(a)] as a solid (60%). m.p, 203.8-207.7*0. 
0 Anglygjg %: Found: C.29.13: H,2.77; N.9.96; C,2HnN4S206Cl2F3. H2O. 

3/10Et2O requires: 0,29.39; H,2.99; N, 10.38. 

EXAMPLE 98 

N-f1.4-Dihvdro-6.7-dichloro-2. 3-dioxoQuinoxalin-5-vh- 
S N-(2-fmethvlaminocaft>onvnaminoQthvl^ methanesu»DhQnamiflfl 



H 
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(a) Methylisocyartate {Q.2^^\, S.Omg. 0.14 mmol) was added to a solution of N- 
(6.7-dichloro-2,3-dimethoxyquinoxalin-5-yl)-N-(2-aminoethyl)- 
methanesuiphonamide (from Preparation 27, 50mg, 0.127 mmol) in 
5 dichloromethane (2ml) at room temperature under nitrogen. After 30 

minutes the mixture was concentrated under reduced pressure. The 
residue was dissolved in ethyl acetate and concentrated under reduced 
pressure to give N-(6.7-dichloro-2,3-dimethoxyquinoxalin-5-yl)-N-(2- 
[methylaminocarbonyl]aminoethyl)methanesulphonamide as a pale yellow 
10 foam (52mg, 91%). 

NMR (300 MHz. CDCb): 5 = 2.74 (3H.d.J2Hz). 3.18 (3H.s). 3.36 (2H.m), 
3.92 (2H.m). 4.15 (3H,s). 4.17 (3H,s). 4.2 (IH.br s). 5.14 (IH.br s). 7.96 
(1H.S). m/z (thermospray) 452 (MH*). 



15 (b) The title compound was prepared by the method of Example 7(b) from N- 
(8,7-dichloro-2,3-dimethoxyquinoxalin-5-yl)-N-(2- 

(methylaminocart>onyl]aminoethyl)methanesulphonamide [from step (a)] as 
a pale yellow foam (60%). 

Analvsis % : Found: C.32.90: H,3.90; N,14.50. C13H15N5O5CI2S.2V4 H2O 
2 0 requires: 0,33.27; H.4.30; N, 1 4.92%. 

'H NMR (300 MHz. de-DMSO) 6 = 2.43 (3H.S), 3.21 (3H.s). 3.59-3.65 
(2H,m). 3.75-3.86 (2H,m). 7.40 (IH.s), 10.60 (IH.s), 12.11 (IH.s). 
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N-(1 .4-ciihvdro-6 7-riichlorQ-g.3-dio xoauinQyalin-fi-vn- 
N-f5-t9trazolvlmethvnmethanQsulphonamiria 

5 





(a) Chloroacetonitrile (233\i\. 279mg. 3.69 mmol) was added to a refluxing 
mixture of N-(6,7-dichloro-2,3-dimethoxyquinoxalin-5-yl)methane- 

10 sulphonamide (from Preparation 3. 1.OOg, 2.84 mmol) and potassium 

carbonate (0.47g, 3.41 mmol) in acetone {50ml) under nitrogen. The 
mixture was refluxed for 18h and was then allowed to cool, and was 
partitioned between ethyl acetate (500ml) and water (500ml). The organic 
phase was dried (MgS04) and concentrated under reduced 

15 pressure. The residue was purified by flash chromatography (eluting with 

0-100% ethyl acetate in hexane and then 5% methanol in dichloromethane) 
to give N-(6.7-dichloro-2,3-dimethoxyquinoxalin-5-yl)-N- 
(cyanomethyl)methanesulphonamide as an off-white solid (SOOmg, 54%). 
'HNMR (300 MHz. DMSO-de): 5 = 3.31 (3H.s). 4.07 (3H.s). 4.08 (3H.s). 

20 4.84 (1H,d.J=19Hz). 5.10 (1H,d.J=19H2). 8.11 (IH.s). 
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(b) A mixture of N-(6.7-dichloro-2,3-dimethoxyquinbxalin-5-yl)-N- 

(cyanomethyl)methanesulphonamide (100mg, 0.256 mmol) and tributyltin 
azide (170mg, 0.512 mmol) (Synthesis . 1976, 329) in toluene (10ml) was 
5 heated at reflux for 1 8 hours. After cooling the mixture was concentrated 

under reduced pressure and the residue purified by flash chromatography 
(gradient elution from dichloromethane to 90:10:1 dichioromethane: 
methanol:ammonia) to give N-(6,7-dichloro-2,3-dimethoxyquinoxalln-5-yl)- 
N-(5-tetrazolylmethyl)methanesulphonamide as an off-w^ite solid (78mg. 
10 70%). 

^HNMR (300 MHz, CDCb): 5 = 3.30 (3H.s). 4.14 (3H.s), 4.18 (3H.s). 5.12 
(1H,d,J16Hz), 5.31 (1H,d,J16Hz). 7.99 (IH.s). m/z (thermospray) 434 
(MH*). 



15 (c) The title compound was prepared by the method of Example 7(b) from N- 
(6,7-dichloro-2,3-dimethoxyquinoxalin-5-yl)-N-(5-tetra2olylmethyl)- 
methanesulphonamide, but triturating with water instead of ether, to give a 
white solid (66%), m.p. >300«'C. 
Analysis % : Found: 0,32.79; H,2.15; N,23.25. 

20 CiiH9N7O4Cl2S.1/10Dioxane requires: C.32.99; H,2.38: N.23.62%. 

EXAMPLE 90 

n .4-Dlhvdro-6.7-dichloro-2.3-dioxoQuinoxalln-5-vhmethvl methvl sulphone 
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A mbcture of (6,7-dlchloro-2.3-dlmethoxyqulnoxalin-5-yl)methyl methyl 
sulphone (SOmg. 0.228 mmol) (Preparation 29). 2M hydrochtoric acid (1ml) and 
dioxane (3ml) was heated at reflux for 3h, cooled and concentrated under reduced 
5 pressure. The residue was diluted with water and the white solid obtained was 
collected Ijy filtration, washed with water and ether and dried under reduced 
pressure at 60«C to give the title compound (58mg. 79%) as a white solid, m.p. 



AnatVSlg % :- Found: C.37,35: H,Z35; N.8.44. C,oHeN204Cl2S requires: C.37.17; 
10 H.2.60; N8.67%. 



(1 .4-Pihvdro-6.7-diChloro-2.3-dloyoniii noxalin-5-vl^methvl ethyl finl ph^gp 



The title compound was prepared from (6,7-drchloro-2,3- 
dimethoxyquinoxalin-5-yl)methyl ethyl sulphone (Preparation 30) by the method of 
Example 90 and was obtained as a white solid (65%), m.p. >300°C. 
20 An9ly?ig% : Found: C.39.21: H,2.99: N.8.25: S,9.70. C„H,oN204Cl2S requires: 
C,39.18: H.2.99; N,8.31; S.9.51%. 

EXAMPLE Qg 

(1 .4-PihYdrp-6.7-diChloro-2.3-rtioxoQuinQxalin-5 - vl)methvl hftn^yi st jinhnnA 

25 



>300''C. 




H 




BNSOCXSItk <WO. 



wo 96/09295 



PCr/EP95/03559 



-55- 



The title compound was prepared from (6.7-dichloro-2,3- 
dlmethoxyquinoxalln-S-yOmethyl l>enzyl sulphone (Preparation 31) by the method 
of Example 90 and was obtained as a white solid (92%). m.p. >300°C. 
Analyst: Found: C.48.30; H.3.12; N.6.65. CeHi^N^Q^CIaS 0.2 dioxane 
requires: C.48.40: H.3.29: N.6.72%. 



10 



FVAMPLE 93 
, 4-Dihvdrrft 7-dirhlor o -? , ^i"voquinoxalin-5-vn- 




K>^ ^OMe 



(b) 




(a) 



15 



20 



A solution of (6.7-dichloro-2,3-dimethoxyquinoxalin-5-yl)methyl methyl 
sulphone (50mg. 0.142 mmol) (Preparation 29) and diallyl carbonate (41jil. 
40mg. 0.285 mmol) in dry tetrahydrofuran (0.8ml) was added 5da cannula to 
a mixture of tris(dibenzylideneacetone)dipalladium(0).chlorofomi adduct 
(7.4mg. 0.007 mmol) and i.2-bis(diphenylphosphino)ethane (11.3mg. 
0.028 mmol) in dry tetrahydrofuran (0.6ml) under nitrogen at room 
temperature. The mixture was stirred at room temperature for 5 minutes 
and then at reflux for 2 hours. The mixture was allowed to cool, was diluted 
with dichloromethane and concentrated under reduced pressure. The 
residue was purified by flash chromatography (eluting with 3:1 hexane:ethyl 
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acetate) to give 1-(6,7-dlchloro-2,3-dimethoxyquinoxalln-5-yl)-3-butenyl 
methyl sulphone as a mixture of diastereoisomers (approximately 20:1 by 
'HNMR) as a white foam (29mg. 52%). 
5 ^HNMR (300 MHz. CDCI3): 8 - (major diastereoisomer only) 2.93 (3H.s), 

3.36 (1H.m). 3.84 (1H,m). 4.16 (3H,s). 4.25 (3H.s). 5.00 (2H.m), 5.45 
(IH.m), 5.60(1 H,m), 7.96 (IH.s). m/z (themiospray) 391 (MH*). 

(b) A mixture of 1-(6,7-dlchloro-2,3-dimethoxyqulnoxalin-5-yl)-3-butenyl methyl 
1 0 sulphone (from step (a), 27mg, 0.069 mmol). 2M hydrochoric acid (0.5ml) 

and dioxane (1ml) was warmed at 90**C for 15h, cooled and concentrated 
under reduced pressure. The residue was sonicated with ether and a few 
drops of methanol and the resulting white solid was collected by filtration, 
washed with ether and dried to afford the title compound (17mg, 68%) as a 
15 white powder. m.p. 270.5-272*'C. 

AnalVSig %: Found: C,42.98: H,3.35; N,7.45. Ci3H,2N2Cl204S requires: 
C,42.99; H,3.33; N.7.71%. 



EXAMPLE 94 
1 -( 1 ■4-Dihvdro-6.7-dichl oro-2.3-diQxQQuinoxalln-5-vh- 
3-hvdroxvprQDvl methvl sulnhona 
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(a) Ozone was bubbled through a solution of 1 -(6,7-dichloro-2.3- 

dimethoxyquinoxaIin-5-yl)-3-butenyl methyl sulphone (50mg, 0.128 mmol) 
[Example 93(a)] In dry dichloromethane (1.3ml) at -78*>C until a blue colour 
5 developed. The mixture was stirred for 5 minutes and was then purged 

with a stream of oxygen and then nitrogen. Methanol (1.3ml) was added 
and the mixture allowed to equilibrate at -78°C before sodium borohydride 
(12mg, 0.319 mmol) was added in two portions. The mixture was stirred for 
5 mins and was then allowed to warm to room temperature. The mixture 

1 0 was poured into 2M hydrochloric acid (20ml) and extracted with 

dichloromethane (2 x 20ml). The combined extracts were washed with 
brine (20ml), dried (MgS04) and concentrated under reduced pressure. 
The residue was purified by flash chromatography (eluting with 1:1 
hexane:ethyl acetate) to give 1-(6,7-dichloro-2,3-dimethoxyquinoxalin-5-yl)- 

15 3-hydroxypropyl methyl sulphone (35.6mg, 70%) as a white foam. 

'HNMR (300 MHz, CDCI3): 8 = 2.96 (3H.s). 3.05 (2H,m), 3.51 (IH.m), 3.87 
(IH.m). 4.15 (3H.S). 4.22 (3H.s), 5.18 (1H. dd. J 6.8 Hz), 7.98 (1H,s) m/z 
(thermospray) 395 (MH*). 

20 (b) A mixture of 1-(6, 7-dichloro-2,3-dimethoxyquinoxalin-5-yl)-3-hydroxypropyl 
methyl sulphone (step (a)) (32.4mg, 0.082 mmol), 2M hydrochloric acid 
(0.5ml) and dioxane (1ml) was heated at reflux for 16 hours, cooled and 
concentrated under reduced pressure. The residue was sonicated with 
ether and the resulting solid collected by filtration, washed with ether and 

25 dried under reduced pressure at 60°C to give the title compound (24.7mg. 

82%) as a pale yellow solid, m.p. 267-269°C. 
Analvsis % : Found: C.39.12; H.3.21; N,7.81. CzHizNgClzOsS 
requires: C,39.25; H,3.29; N,7.63%. 
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- EXAMPLE 95 
1 -n ■4-Dihvdro-6.7-dichlorQ-2.3-diQxoouinQxalin-5-vn- 
4-hvdroxvbtJtvl methvl sulohone 




A solution of 9-borabicyclo[3.3.1]nonane in tetrahydrofuran (0.5M. 1.07ml. 
0.537 mmol) was added to a stirred solution of 1-(6,7-dichloro-2,3- 
dimethyoxyquinoxalin-5-yl)-3-butenyl methyl suiphone (Example 93 (a)) 
(200mg. 0.51 1 mmol) at room temperature under nitrogen. The mixture 
was stirred for 20 hours and then trimethylamine N-oxide (1 19mg, 1.58 
mmol) was added in portions. The mixture was stirred at room temperature 
for 2 hours and then at reflux for 30 minutes, cooled and concentrated 
under reduced pressure. The residue was purified by flash 
chromatography (eluting with 1:1 hexane:ethyl acetate then neat ethyl 
acetate) to give 1-(6.7-dichloro-2.3-dimethoxyquinoxalin-5-yl)-4- 
hydroxybutyl methyl suiphone (120mg, 57%) as a mixture of 
diastereoisomers (by ^HNMR). 

*H NMR (300 MHz, CDCI3): 8 = (major diastereoisomer only) 1.29 (IH.m), 
1.40 (1H.m). 2.66 (1H.m). 2.89 (3H.s). 3.26 (1H.m). 3.65 (2H.m). 4.15 
(3H.S), 4.22 (3H.S). 5.42 (1H.dd.J6,8H2), 7.98 (1H,s). m/z (thermospray) 
409 (MH*). 
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(b)The title compound was prepared from 1-(6,7-dichloro-2,3- 
dimethoxyquinoxalin-5-yl)-4-hydro)^butyl methyl sulphone (step (a), 92 mg, 
0.225 mmol) by the method of Example 94 (b) and sonication with a mixture 
5 of ether, methanol and aiisopropyl ether to give a pale grey solid (43 mg, 

53%), m.p. 306-307.5°C (single unassigned diastereoisomer by ^HNMR). 
Analysis % : Found: C,41 .06; H.3.76; N.7.26; Ci3Ht4Cl2N20sS 
requires: C, 40.96; H,3.70; N,7.35%. 

NMR (300 MHz. ds-DMSO): 5 = 1.15 (IH.m). 1.32 (1H.m). 2.20 (IH.m), 
10 2.37 (IH.m). 3.30 (5H. obscured, m). 5.32 (1H,dd.J6.8Hz). 7.38 (1 H,s), 

10.31 (IH.s), 12.12 (IH.s). 



EXAMPLE 96 

The binding affinity for the glycine site of the NMDA receptor of some of the 
15 compounds of the examples were determined in test (a) above, and those 

found to have an iCso of less than 50nM included the compounds of the 
following examples: 1,8, 17, 29, 40, 56, 70, 80(b) (first compound) and 
80(d). 
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PREPARA-nONf np fa vNTHETIC INTFRMFni4 | Tg <g 
PREPARATIOM 1 
5-Amino-6.7-dichlQrp-9a-rtimathoxvgti}n»yalinfi 





Cl N CI 

(a) A mixture of 6,7-di(?hloro-1 .4-dihydro-5-nitroquinoxaIin-2,3-dione 
(Example 1 of WO-A-94A)0124. 84 g. 0.34 mol). thionyl chloride (840 ml) 
and dimethylfomiamide (0.5 ml) was heated at reflux for 3 hours, cooled 
and concentrated under reduced pressure. Ethyl acetate (300 ml) was 
added and removed under reduced pressure, followed by petroleum 
ether (b.p. 100-120-C). The solid residue was recrystailised from 
petroleum ether (b.p. 100-120*'C) to give 2.3.6.7-tetrachloro-5-nitro- 
quinoxaline (78 g. 73%) as a light yellow solid. 

15 'H-NMR (300 MHz, CDCb): 8 = 8.6 (1H. s). 

(b) Tin (II) chloride dihydrate (346.3 g. 1 .54 mol) was added to a solution of 
the product from (a) above (96.2 g, 0.31 mol) in ethyl acetate (1.8 I). 
The mixture was heated under reflux for 4 hours, cooled and poured 

2 0 cautiously into an excess of aqueous saturated sodium bicarbonate. 

The mixture was filtered through "Celite". (Trade Mart<), washing well 
with ethyl acetate. The filter cake was macerated with more ethyl 
acetate and the solid material filtered off. The combined ethyl acetate 
solutions were dried (MgS04) and concentrated under reduced pressure 
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to give 5-amino-2.3.6.7-tetrachioroquinoxaline (73.4 g. 84%) as a yellow 
solid. 

'H NMR (300 MHz. CDCb): 5 = 5.45 (2H. br, s). 7.47 (1 H. s). rtUz 
5 (tliermospray) 385 (MH^. 

(c) A solution of sodium methioxide (25% solution in methanol, 274 ml. 1.28 
moi) was added to a suspension of 5-amino-2,3.6,7- 
tetrachloroquinoxaline (72.4 g. 0.256 mol) in dry methanol (1 I) and the 

10 resulting mixture was heated at reflux for 30 minutes. The mixture was 

cooled, concentrated under reduced pressure, and the residue 
partitioned between water and ethyl acetate (total of 8 I). The organic 
solution was dried (MgSO^) and concentrated under reduced pressure. 
The crude product was purified by trituration with methanol, followed by 

15 dissolution in dichloromethane (2 I) and filtration. The filtrate was 

concentrated under reduced pressure to give the title compound as a 
yellow solid (55.0g, 79%). 

NMR (300 MHz, CDCI3): 5 = 4.13 (3H. s). 4.14 (3H, s). 5.07 (2H. br s), 
7.26 (1H, s). m/z (thermospray) 274 (MH*). 
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PREPARATION 2 
5-Aminc>-2.3-dimethoxv-6.7-dimethvlouinoxalinft 



5 




(a) 1 ,4-Dihydro-6,7-dimethylquinoxalln-2,3-dlone (1 0.Og, 52.6 mmol - see J. 
Liebigs Ann. Chem., 1982. 754-761) was added in portions over 10 
minutes to concentrated nitric acid (density, 1.42 gem"*, 100 mi) at 0"C. 
After 5 minutes, the cooling bath was removed and the mixture was 
stirred at 20*0 for 7 hours, using cooling when necessary. The solution 
was poured into iced water, and the resulting solid filtered off and dried 
in vacuo at 75"C to give 1,4-dihydro-6.7-drmethyl-5-nitroquinoxalin-2.3- 
dlone (7.44g, 60%) as a pale yellow solid, m.p. 280-290''C (dec.) (from 
dimethylformamide/water). 

'H-NMR (300 MHz. DMSO-de): S = 2.08 (3H. s), 2.25 (3H. s). 7.06 (1H, 
s). 11.70 (1H. br. s). 12.06 (1H. br. s). v^^ (KBr) 3185, 1703. 1533, 
1400, 1355 cm'\ m/z (themnospray) 253 (MNhU*). 

(b) A mixture of 1 ,4-dihydro-6.7-dlmethyl-5-nltroquinoxalin-2,3-dione (from 
step (a). 7.44 g, 31.6 mmol), thionyl chloride (69.2 ml. 0.949 mol) and 
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dimethytfoimamide (0.25 mi, 3.16 mmol) was heated at reflux for 3 
hours, cooled, and added gradually to a vigorously stirred mixture of ice 
and water (1.2 I) over 15 minutes. The resulting precipitate was filtered 
off and dried in vacuo at 80**C to afford 2,3-dichloro-6,7-dimethyl-5- 
nitroquinoxaline (8.34 g, 97%), as a pale orange solid, m.p. 133-134*C . 

NMR (300 MHz, DMSO-de): 5 = 2.38 (3H, s), 2.54 (3H, s), 8.12 (1H, 
s). v„«c (KBr) 1537, 1388, 1377, 1269, 1163cm"\ m/z (thermospray) 
289 (MNH4O. 

(c) A mixture of 2,3-dichloro-6,7-dimethyl-5-nitroquinoxaiine (from step (b), 
8.33 g, 30.6 mmol) and stannous chloride dihydrate (34.54 g, 153 mmol) 
in ethyl acetate (300 ml) was heated at reflux for 1 1 hours. A further 
portion of stannous chloride dihydrate (13.82 g, 61.2 mmol) was added 
and the mixture was heated for 2 hours, cooled and diluted with ethyl 
acetate (500 ml). The mixture was added to saturated aqueous sodium 
bicarbonate (200 ml) and filtered, washing the filter cake well with ethyl 
acetate. The organic layer was separated, washed with saturated 
aqueous sodium bicarbonate (3 x 100 ml), dried (MgS04) and 
concentrated under reduced pressure. The residue was purified by flash 
chromatography (gradient elution with methanol/dichloromethane) to 
afford 5-amino-2,3-dichloro-6,7-dimethylquinoxaIine (6.15 g, 83%), as an 
orange solid, m.p. 178-180**C. 

'H-NMR (300 MHz, DMSO-de): 5 = 2.38 (3H, s), 2.54 (3H, s), 8.12 (1H, 
s). Vmax. (KBr) 3475, 1613, 1267, 1 178 cm'\ m/z (thermospray) 242 
(MNH/). 

(d) Sodium methoxide (25% solution in methanol, 13.9 ml, 61 mmol) was 
added over 12 minutes to a stirred solution of 5-amino-2,3-dichloro-6,7- 
dimethylquinoxaline (from step (c), 6.15 g, 25.4 mmol) in dry 
tetrahydrofuran (250 ml) under nitrogen at O^'C. The mixture was stirred 
at 0**C for 20 minutes, and at room temperature for 72 hours. The 
mixture was diluted with ethyl acetate (750 ml), washed with water (2 x 
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250 ml) and brine (250 ml), dried (MgS04). and concentrated under 
reduced pressure. The residue was purified by flash chromatography 
(gradient eiution with hexane/dichtoromethane) to give the title 
compound as a white solid (4.55 g, 77%), m.p. 166-167*'C. 

(300 MHz. CDCI3): 5«2.32 (3H. s). 2.35 (3H, s). 4.14 (3H, s). 
4.15 (3H. s), 5.06 (2H. br, s). 7.06 (1H. s). v„«c (KBr) 3540. 2950. 1600. 
1535. 1395. 1335. 1240 cm'\ m/z (thermospray) 234 (MH*). 

PREPARATION .'^ 
N-f6.7-PiChlQrQ-2.3-dlmethQXVQuinnyftlin - 5-vl>mflthana.sulDhQnamiria 




15 (a) A mixture of 5-amino-6,7-dichloro-2.3-dimethoxyquinoxaline (see 

Preparation 1) (10.0 g. 36.5 mmol). methanesulphonic anhydride (31. 8g. 
183 mmol) and pyridine (14.8 ml. 183 mmoO in dry dichloromethane (150 
ml) was stirred at 20*C for 16 hours. The solvent was removed under 
reduced pressure and the residue dissolved in a mixture of water (5 ml) 

2 0 and tetrahydrof uran (50 ml). After being stirred for 1 0 minutes, the 

solution was partitioned between ethyl acetate and 2M hydrochloric acid. 



BNSOCX;iE3: <WO ^9808295A1 J_> 



wo 96/09295 



PCT/EP95/03559 



65 

The combined organic solutions were washed with saturated aqueous 
sodium bicartjonate, dried (MgS04). and concentrated under reduced 
pressure. Purification of the residue by flash chromatography (gradient 
5 elution with hexane/dichloromethane) gave 6,7-dichloro-5- 

di(methanesulphonyl)amino-2,3-dimethoxyquinoxaiine as an off-white 
solid (12.3 g, 78%). m.p. 240-244''C. 

'H NMR (300 MHz, CDCI3): 8 = 3.62 {6H, s). 4.16 (3H. s). 4.18 (3H. s). 
8.02 (1H. s). m/2 (thermospray) 430. 432 (MH*). 

10 

(b) Aqueous sodium hydroxide (1M. 145 ml. 145 mmol) was added to a 
suspension of 6.7-dichloro-5-di(methanesulphonyl)amino-2.3- 
dimethoxyquinoxaline (from step (a). 12.28 g, 28.6 mmol) and the 
mixture was stirred at room temperature for 16 hours. The resulting 

15 orange solution was treated with 2M hydrochloric acid (to pH3) and the 

solid which precipitated was filtered off, washed with water and ether, 
and dried In vacuo at 80°C to give N-(6,7-dichloro-2,3- 
dimethoxyquinoxalin-5-yi)methanesulphonamlde (8.46 g. 84%) as a 
white solid, m.p. 225-227°C. 

2 0 'H NMR (300 MHz. CDCI3): 5 = 3.42 (3H. s). 4.1 5 (3H. s). 4^0 (3H. s). 

7.15 (1H. br, s). 8.02 (1H, s). m/z (thennospray) 352 (MH*). 
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PREPARATION il 

N-(6,7-P!ghlorc)-2,3-dimemoxvQuinoxaHn>5>vneth 




0CH3 



N 



CI 



CI 




r 



N OCH3 




1 



(to) 



CI 



CI 




N^^OCHj 



0CH3 



The title compound was prepared t)y the method of Preparation 3 (a) 
and (b) using ethanesulphonic anhydride [J Am Cham Soc. 2§. 1222 (1954)] 
and 5-amino-6,7-dichloro-2.3-dimethoxyquinoxaiine. and was obtained as a 
pale yellow solid (47% yield), m.p. 174-176**C. 
10 'H-NMR (300 MHz. CDCIa): 6 = 1.38 (3H. t. J 7 Hz). 3.56 (2H. q, J 7 Hz). 4.13 
(3H. s). 4.20 (3H. s). 6.97 (1H. br s). 7.85 (1H, s). m/z (thermospray) 366 
(MH*). 

In this case step (a) resulted in a mixture of products which were treated as in 
step (b) of Preparation 3. 



15 



PREPARATION 

N-(6.7-Dichloro-2.3-dimethQxvniii noxalin-5-vn-benzenesij|Dhonamldft 

NH, 

CI ^*s. ^N.^ ^OCH, 




N 
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A mixture of 5>amino-6.7-dichloro-2.3-dimethoxyquinoxaiine (Preparation 
1) (548 mg, 2.0 mmoi). benzenesufphonyl chloride (1.28 ml, 10 mmol) and 
pyridine (0.8 ml, 10 mmol) In dry dichloromethane (30 ml) was stin-ed at reflux 
5 for 100 hours. The mixture was poured into ethyl acetate/water and a white 
solid was filtered off, washed with water, ethyl acetate, then ether, and dried at 
80'*C in vacuo to give the title compound (250 mg, 30%), m.p. 292-293*'C. 
'HNMR (300 MHz. DMSO-ds): 6 = 3.53 (3H. s), 4.02 (3H. s). 7.48 (2H. J 8 Hz), 
7.63 (3H, m), 8.00 (1H, s), 10.22 (1H, br, s). m/z (themnospray) 414 (MH*). 



A mixture of 5-amino-2,3-dimethoxy-6.7-dimethylquinoxaline (from 
Preparation 2) (50 mg, 0.214 mmol). methanesulphonic anhydride (187 mg, 
1.07 mmol) and pyridine (87 ml, 1.07 mmoi) in dry tetrahydrofuran (1 ml) was 
stirred at 20'*C for 2.7 hours. Water (0.3 ml) was added, and the mixture was 
2 0 stirred for 40 minutes. The mixture was partitioned between ethyl acetate (1 5 
mi) and 2M hydrochloric acid (5 ml). The organic solution was washed with 
saturated aqueous sodium bicarbonate (5 ml), dried (MgS04). and 
concentrated under reduced pressure to give the title compound (63 mg, 94%) 
as a white solid, m.p. 219°C. 



10 



PREPARATION 6 
N-f2.3-Dlmethoxv-6.7-dimethvlaui noxalin-5-vn-methanQsulDhonamidQ 




15 
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'H NMR (300 MHz, CDCI3): 6 = 2.46 (3H, s). 2.55 (3H, s). 2.87 (3H. s), 4.16 
(6H, s), 7.00 (1H. br, s), 7.57 (1H. s). v„«c (KBr) 3545. 1480. 1160 cm V m/z 
(thermospray) 312 (MHT). 
5 Anatygjg %: Found C, 50.02; H, 5.48; N, 13.35; S, 10.51. C13H17N3SO4 requires 



A mixture of 5-amino-2.3-dimethoxy-6.7-€iimethylquinoxaiine (from 
Preparation 2) (50 mg. 0.214 mmol), ethanesulphonyl chloride (138 mg, 1.07 

15 mmol) and pyridine (87 1.07 mmol) in dry tetrahydrofuran (1 ml) was stirred 
at 20"C for 3.5 hours. Additional portions of ethanesulphonyl chloride (138 mg, 
1 .07 mmol) and pyridine (87 ml, 1 .07 mmol) were added and the mixture was 
stirred for a further 4 days. Water (0.6 ml) was added, and the mixture was 
stirred for 40 minutes. The mixture was partitioned between ethyl acetate (15 

2 0 ml) and 2M hydrochloric acid (5 ml). The organic solution was washed with 

water (5 ml), saturated aqueous sodium bicarbonate (5 ml), dried (MgS04), and 
concentrated under reduced pressure to give the title compound (67 mg. 96%) 
as a straw-coloured solid, m.p. 201-203°C. 

'H NMR (300 MHz. CDCU): S = 1.35 (3H. t. J 7 Hz), 2.44 (3H. s). 2.54 (3H. s). 
25 3.03 (2H. q. J 7 Hz). 4.15 (3H. s). 4.16 (3H, s). 6.96 (1H, br. s). 7.56 (1H. s). 
Vmax. (KBr) 3250. 2940. 1480. 1323. 1239. 1157 cm'\ m/z (thennospray) 326 
(MH*). 

Anatygig %: Found: C, 51.88; H, 6.02; N, 12.43. C14H18N3SO4.O.I5 ethyl acetate 
requires: C. 51.79; H. 6.01; N, 12.41%. 



C, 50.15; H, 6.50; N, 13.50; S. 10.30%. 



PREPARATION 7 
N-(2.3-Dimethoxv-6.7-dimethvlQuinox alin-5-vn-QthanesulDhonamidft 



10 
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PREPARATION 8 
N-ffi7-Dichloro-2.3-dinnethoxvouinoxatin-5-vn-N-f2- 
nxonropyhmethanesulDhonamide 

5 




Potassium t-butoxide (246 mg, 2.2 mmol) was added to a stirred solution 
of N-(6,7-dichloro-2,3-dimethoxyquinoxalin-5-yl)methanesulphonamld8 (702 

10 mg. 2.0 mmol. see Preparation 3) in dry dimethytformamide (10 ml) under 
nitrogen at 20''C. Chloroacetone (175 ml, 2.2 mmol) was added, and the 
mixture was stirred for 4 hours. The mixture was concentrated under reduced 
pressure, and the residue was partitioned between 1 M aqueous sodium 
hydroxide and ethyl acetate. The organic extracts were combined, washed with 

15 brine, dried (Na2S04) and concentrated under reduced pressure to give a white 
solid which was triturated with ether, filtered and dried to give the title 
compound (720 mg, 88%), m.p. 247-248''C. 

^HNMR (300 MHz. CDCI3): 6 = 2.23 (3H. s). 3.42 (3H. s), 4.17 (3H. s), 4.23 
(3H, s). 4.45 (1H. d. J 18 Hz). 4.74 (1H, d. J 18 Hz), 7.95 (1H, s). m/z 
20 (thermospray) 408 (MH*). 
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PREPARATION Q 

(RS)-N-(6.7-Dichloro-2,3-dimftt hQwouinnyfll^n-5>vlVN^^^ 
hvdroxvDroDvnmQthanesn iphQnamidft 



N 



^SOjCH, 



o 

CI 



CI 




^OCH, 



N OCH, 




Diisobutylaluminium hydride (1.0 M in dichloromethane. 1.0 ml. 1.0 
mmol) was added dropwise to a stirred solution of N-(6,7-dichloro-2,3- 

dlmethoxyquinoxalin-5-yl)-N-(2-oxopropy!)-methanesulphonamide (204 mg, 0.5 
10 mmol - Preparation 8) In dry didiloromethane (1 0 ml) under nKrogen at 20"C. 
After 4 hours, saturated aqueous ammonium chloride (2 ml) was added and the 
mixture was stirred for 15 minutes before being filtered through ■Art)ocel" 
(Trade Marie) filter aid. The filter cake was washed with dichloromethane, and 
the filtrate was dried (Na2S04) and concentrated under reduced pressure. The 
1 5 residue was purified by flash chromatography (gradient elution with 

hexana/ether) to give the title compound (182 mg. 89%) as a white solid, m.p. 
176-177»C. 

Analysis:- Found: C. 40.67; H. 4.07; N. 10.06. C^HitCIzNsOsS requires: C. 
40.99; H. 4.18; N. 10.24%. 

20 
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PREPARATION 10 
N-f6.7-Dichloro-2.3-dimftthnxvQuinQxalin-5-vl>-N-(2-hvdroxv-2- 
methvlDroDvhmethanesulphonamide 



5 




Methylmagnesium bromide (1.4 ml, 1M in di-n-butylether, 1.4 mmo!) was 
added dropwise to a solution of N-(6.7-dichloro-2,3-dimethoxyquinoxalln-5-yl)- 
N-(2-oxopropyl)methanesulphonamide (143 mg, 0.35 mmol. see Preparation 8) 

10 in dry tetrahydrof uran (1 0 ml) under nitrogen at S'^C. The mixture was allowed 
to warm slowly to room temperature and stirred for 5 hours. Saturated aqueous 
ammonium chloride (1 ml) was added and the tetrahydrofuran was removed 
under reduced pressure. The residue was partitioned between water and ethyl 
acetate (3 portions). The combined extracts were dried (Na2S04), concentrated 

15 under reduced pressure, and the residue was purified by flash chromatography 
(gradient elution with hexane/ether) to give the title compound (105 mg, 75%) 
as a white solid, m.p. ISO'C. 

'HNMR (300 MHz. CDCb): 6 = 0.97 (3H. s). 1.30 (3H, s). 3.22 (3H, s), 3.56 
(1H. S). 3.79 (1H. d, J 15 Hz). 3.96 (1H. d. J 15 Hz). 4.14 (3H. s), 4.19 (3H. s). 
20 7.96 (IH.s). m/z (thermospray) 424 (MH*). 
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(a) 1 ,4-Dihydro-6.7-dibromo-5-nitroquinoxaiin-2.3-dione (see Example 33. 
WO-A-94/00124) was converted Into 6,7-dlbromo-2,3-dlchloro-5- 

10 nitroqulnoxaline by the method of Preparation 1 (a). The product was 

obtained as an off-white solid (72% yield), m.p. 126-128*C (from 
hexane). NMR (300 MHz, CDCI3): 5 = 8.50 (1 H, s). 

(b) The Intermediate from (a) atx>ve was converted into 5-amino-6.7- 

15 dlbromo-2,3-dichloroquinoxaiine by the method of Preparation 1(b). The 

product was obtained as a yellow solid (61% yield), m.p. 108-1 lO'C 
(after purification by flash chromatography). NMR (300 MHz, CDCb): 
5 = 5.55 (2H. br s), 7.68 (1H, s). 
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(c) The intermediate from (b) above was converted into 5-amino-6,7- 

dibromo-2.3-dlmethoxyquinoxaline by the method of Preparation 1 (c). 
The product was obtained as a yellow solid, (59% yield), m.p. MS-ISO'C 
5 (after purification by flash chromatography). 'H NMR (300 MHz. CDCI3): 

5 = 4.13 (6H, s). 5.20 (2H, br s), 7.51 (1H. s). m/z (thermospray) 364 
(MH*). 



(d) The intermediate from (c) at>ove was converted by the method of 

10 Preparation 3(a) into 6.7-dibromo-5-di(methanesulphonyl)amino-2.3- 

dimethoxyquinoxaline (85% yield), as a pale yellow solid, m.p. 204-206 
(after purification by flash chromatography). NMR (300 MHz, CDCb): 
8 = 3.61 (6H, s), 4.15 (3H, s), 4.19 (3H. s), 8.20 (1H, s). m/z 
(thermospray) 520 (MH^. 

(e) The intermediate from (d) above was converted into N-(6,7-dibromo-2,3- 
dimethoxyquinoxalin-5-yl)-methanesulphonamide by the method of 
Preparation 3(b). The product was obtained as a pale yellow solid (86% 
yield), m.p. 186-187'C. 'H NMR (300 MHz, CDCI3): S = 3.45 (3H. s). 

20 4.16 (3H. s), 4.21 (3H, s), 7.08 (1H. br, s), 8.09 (1H. s). m/z 

(thermospray) 442 (MH*). 
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PREPARATION 12 
N-f2.3-Dimethoxv-6.7-dimethvl Quinoxalin-5-vl>- 
trifluoromethanesulphonamida 




Trifluoromethanesulphonic anhydride (126 ml, 0.75 mmol) was added 
dropwise to a solution of 5-amino-2.3-dimetho}^-6,7-dimethylquinoxaline 

10 (Preparation 2) (170 mg, 0.73 mmol) and triethylamine (1 12 ml. 0.81 mmol) In 
dry dichloromethane (15 ml) under nitrogen at -50'*C. The mixture was stirred 
at -30'C for 2 hours, poured into water and extracted with three portions of 
dichloromethane. The product was then extracted from the dichloromethane 
using 1M aqueous sodium hydroxide. The aqueous phase was acidified with 

15 excess 2M hydrochloric acid, and the product extracted Into dichloromethane (3 
portions). The combined extracts were dried (MgS04) and concentrated under 
reduced pressure to give a white solid (260 mg. 98%). 
'HNMR (300 MHz. CDCI3): 5 = 2.44 (3H. s). 2.49 (3H. s). 4.14 (3H. s). 4.15 
(3H. s). 7.13 (1H. br s). 7.61 (1H, s). mlz. (themiospray) 366 (MH*). 
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PREPARATIQN 13 

N-r6-Chloro-7-ethvl-2.3-dim ethoxvQuinoxalin-5-vhmethanesulDhonamid6 and 
N-(7-Chloro-6-ethvl-2.3-dimeth oxvQuinoxalin-5-vnmethanesulDhonamidft 

5 
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5 (a) 1 .2-Diamino-4-chloro-5-et hvtben2enQ 

A mixture of 5-chloro-4-ethyl-2-nitroanillne (supplied by the Sigma- 
Aldrich Library of Rare Chemicals, 2.62g. 13.1 mmol), tin (II) chloride 
dihydrate (14.7g. 65.3 mmol) and ethyl acetate (130 ml) was heated 
under reflux for 22h. The mixture was cooled and partitioned between 

10 1 M aqueous sodium hydroxide (SOOmI) and ethyl acetate (500ml). The 

aqueous layer was extracted with ethyl acetate (250mO. and the 
combined organic solutions were washed with saturated aqueous 
sodium chloride (100ml), dried (MgS04) and concentrated under 
reduced pressure to give a white solid (2.70g. >100%) which was used 

15 directly without further purification. 

'H NMR (300MH2. CDCI3) 6=1.19 (3H.t.J 7Hz). 2.63 (2H.q,J 7Hz). 3.30 
(4H. br s). 6.57 (IH.s), 6.70 (IH.s). 

(b) 1.4-Dlhvdro-6-chloro-7-e thvlQuinoxalln-2.3-dione 

20 A mixture of 1 .2-diamino-4-chloro-5-ethylbenzene (from (a). 2.70g. ca 1 3 

mmol). oxalic acid (1.65g, 18.3 mmol) and 4M hydrochloric acid (66 ml) 
was heated at reflux for 4.6 h, cooled, and the grey solid collected by 
filtration and washed with water. The solid was dried Jq vacuo at SO^C to 
afford the title compound (2.34g. 80%), m.p. >315°C. 

25 Analysi? %■• Found. C,53.60; H,3.87; N, 12.40. CioH9CINa02 

requires: C,53.47; H,4.04; N,12-47%. 
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NMR (300 MHz. DMSO-de) 5=1.17 (3H,t,J 7H2), 2.66 (2H,q, J 7 Hz). 
7,05 (1H.S). 7.14 (1 H.S), 1 1 .78 (1 H, br s). 1 1 .82 (1 H. br s), 

5 (c) 1 ■4-Dihvdro-6-chloro-7-ethvl-5-nitroQuinoxatin-2,3-dione and 
1.4-Dihvdro-7-chloro-6-ethvl-5-nitroQuinoxann-2.3-dione 
1,4-Dihydro-6-chloro-7-ethylqulnoxalin-2,3-dione (from (b). 2.34g, 10.4 
mmol) was added in small portions over 10 minutes to vigorously stirred 
concentrated nitric acid (20ml} at room temperature. Tlie mixture was 

10 then heated at 40^C for 12h. cooled, and poured into ice water. The 

yellow solid which formed was filtered off, washed with water, and dried 
to give the title compounds (2.55g, 91%), as a mixture (1.7:1 ratio). 
'H NMR (300 MHz. DMSOde) 5 = 1.09-1.19 (3H,m), 2.56 (1.3H.q,J 7Hz), 
2.71 (0.7H.q.J 7Hz). 7.19 (0.4H.S), 7.29 (0.6H.S). 11.95-12.15 (2H. br m). 

15 m/z (thermospray) 287 (MNH/). 

2.3.7-Trichl oro-6-ethvl-5-nttroQuinoxaline and 2.3.6-trichloro-7-ethvl-5- 
nitrpqiiipQxgline. 

A mixture of the quinoxaiines from (c) above (2.75g, 1 1 mmol). thionyl 
chloride (28.6mi, 0.305 mol) and N.N-dimethyHormamide {&5\xl 1.0 
mmol) was heated under nitrogen at reflux for 24h. The solution was 
cooled and cautiously added dropwise to stirred ice-water (600ml). After 
1h, the beige solid was filtered off. washed with water and dried in vacuo 
to afford a mixture of the title compounds (2.26g, 67%). Purification of 
the mixture by flash chromatography (eluting with 
hexane:dichloromethane = 3:1) permitted isolation of small quantities of 
the two isomers for characterisation purposes. 
The first eluted isomer had m.p. 106-109^0. 
Analysis % : Found C.39.21; H,1.99; N,13.71 CioHeCbNaOg 
requires C.39.18; H.I. 97; N.I 3.71%. 



BNSDCXJID: <WO ^9609295A1J_> 



20 



25 



30 



wo 96/09295 



PCT/EP95/03559 



-78- 

lamSB (300 MHz. CDCU) 5 = 1.41 (3H,t.J 7Hz). 3.06 (2H.q.J 7H2). 8.02 
(1H.S). 

m/z (themfiospray) 323 (MH*). 
5 The second isomer had m.p. 88-92*C. 

Analygjg %: Found C,39.06; H.I. 87; N, 13.85% 

IhLNMB (300 MHz, CDCU) 8 = 1.35 (3H.t J 8Hz). 2.98 (2H.q,J 8Hz). 8.19 
(1H.S). 

m/z (themiospray) 323 (MH*). 

10 

<®) $-Arnino-2.3.7-trichloro-6-ethvlomnoyftlin e and 5-annino.2.3.6-trichlnrf>-7- 
ethvlQuinoxaHnft 

A mixture of quinoxalines from (d) above (200mg. 0.652 mmol). tin (II) 
chloride dihydrate (1.03g, 4.57 mmol) and ethyl acetate (6.5ml) was 
15 heated under reflux for 4h. cooled and diluted with ethyl acetate. The 

solution was washed with 10% aqueous sodium carbonate (25ml). The 
aqueous layer was extracted with ethyl acetate (2 x 25ml), and the 
combined organic solutions were washed with 10% aqueous sodium 
cart)onate (2 x 25ml). saturated aqueous sodium chloride (25ml). dried 

2 0 (MgS04) and concentrated under reduced pressure to give the title 

compounds as an orange solid (174mg, 91%), ratio 1:1. 

(300 MHz. CDCI3) 8 = 1.25 (1.5H.t. J 8H2), 1.37 (1.5H.t,J 8Hz). 
2.84-2.98 (2H.m). 5.05 (1H.br s). 5.28 (1H. br s). 7.22 (0.5H.s). 7.43 
(0.5H.S). 

25 

(0 5-Amino-6-chloro-7-ethvl-2.3-dimethn wauinoyfllinft and 5-amino-7- 
Chloro-6-ethvl-2.3-dimefhoxvauinoyalt9ff 

A mixture of the trichloroquinoxalines from (e) above (169mg. 0.61 1 
mmol) in anhydrous tetrahydrofuran (6ml) was treated with a solution of 

3 0 sodium methoxide (0.84ml. 25% solution in methanol, 1 .47 mmol) at 0*0 

with stirring. After 3.5h, the solution was diluted with ethyl acetate. 
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washed with water (2 x 10ml). saturated aqueous sodium chloride (10 
ml), dried (MgS04) and concentrated under reduced pressure. 
Purification by flash chromatography (eluting with hexane/ethyl acetate 
> 1 9: 1 ) gave two fractions. 

The first eluted compound, 5-amino-6-chloro-7-ethyl-2,3- 
dimethoxyquinoxaiine (42mg, 26%). was obtained as a white solid. 
iilNMR (300 MHz. CDCI3) 5= 1.32 (3H.t.J8H2). 2.87 (2H.q.J 7Hz), 4.18 
(6H.S). 4.90 (2H,br s). 7.08 (IH.s). 

The second eluted compound, 5-amino-7-chloro-6-ethyl-2.3-dimethoxy- 
quinoxaline (57mg. 35%), was obtained as a pale green solid. 
himm (300 MHz, CDCb) 5= 1.14 (3H.t.J 7H2). 2.84 (2H.q.J 7 Hz). 
4.12 (3H.S), 4.14 (3H,s). 4.70 (2H.br s). 7.22 (IH.s). 

N-f6-ChlQr9.7-^thvl-2.3-dimftthQxvn...nnv«lin. 5 .vnmfithan»«M|DhonamirtA 

Methanesulphonic anhydride (671mg. 3.85 mmol) was added to a stirred 
solution of 5-amino-6-chloro-7-ethyl-2.3-dimethoxyquinoxaline (207mg. 
0.77 mmol) and anhydrous pyridine (305mg, 3.85 mmol) in anhydrous 
tetrahydrofuran (7.7ml) at room temperature. After 72h, water (3ml) was 

20 added and the mixture was stirred for a further 60 minutes. The mixture 

was diluted with ethyl acetate and washed with 2M hydrochloric acid 
(50ml). water (50ml), saturated aqueous sodium bicarbonate (50ml) and 
saturated aqueous sodium chloride (50ml). The organic phase was 
dried (MgSO^) and concentrated under reduced pressure to give the title 

25 compound (206mg, 77%). 

.iHNMR (300 MHz. CDCI3) 6 = 1.37 (3H.t.J 8 Hz). 2.89-3.00 (2H.m). 3.39 
(3H.S). 4.16 (3H.S). 4.19 (3H.s). 7.01 (IH.s). 7.60 (IH.s). 
m/z (thennospray) 346 (MH*). 



BNSDOCID: <WO 960929SAlJ_> 



wo 96/09295 



PCT/EP95/03559 



-80- 

(h) N-f7-Chloro-6-ethvt-2.3-dimethoxvQu inoxalin-5-vnmethanesulDhonamide 
5-Amlno-7-chloro-6-ethyl-2,3-dlmethoxyquinoxalin© was converted to the 
methane suiphonamide derivative by the method of step (g) at^ove. The 
5 product was obtained in 47% yield. 

^HNMR (300 MHz. CDCI3) 8 = 1.25 (3H,t.J 8Hz). 3.00 (3H.s), 3.28 
(2H.q.J 7Hz), 4.17 (3H,s). 4.27 (3H.s). 6.87 (IH.s). 7.83 (IH.s). 
m/z (thermospray) 346 (MH^. 

10 PREPARATION 14 

N-r6-Chloro-2.3-dimethQxv-7-me thvlQuinoxalin-5-vnmethanesulDhonamide 
and N-f7-Chlort>-2.3 -dimQthoxv-6-methvlQuinQxalin-5-vnmethanesulDhonamide 



15 



H 



(b) 



yxx 



H 



ic) 




H 
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^Cl 



1' 1 

ci 1 



r 



N CI 






5 

The following compounds listed below were obtained in an analogous 
manner to the 6-chloro-7-ethyl and 7-chlofo-6-ethyl derivatives prepared in 
Preparation 13. 

1 0 1 ,4-Dihydro-6-chloro-7-methylquinoxalin-2,3-dione was obtained from 1 ,2- 
diamino-4-chloro-5-methylbenzene (supplied by Maybridge Chemicals) as a 
dark grey solid, m.p. >33Cy^C. 

Analvsis % : Found; C.51.58; H,2.98; N, 13.27; C0H7CIN2O2 requires C,51.32; 
H.3.35;N, 13.30%. 
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1.4-Dihydro-6-chloro-7-n)ethyl-5-nitroquinoxalln-2,3-dione and 1 .4-dihydro-7- 
chloro-6-methyl-5-nitroquinoxalin-2,3-dion© were obtained as a yellow solid 
(1:2 ratio). 

5 'H NMR (300 MHz. CDCI3) 5 = 2.23 (2H.s), 2.35 (1 H.s). 7. 1 9 (0.3H.S). 7.30 
(0.7H,s). 1 1 .9-12.25 (2H.br m). 

2.3,7-Trlchloro-6-methyl-5-nitroquinoxaline and 2,3,6-trlchloro-7-methyl-5-nitro- 
qulnoxaline were obtained as a straw-coloured powder, and could be separated 
10 with difficulty for characterisation purposes. Flash chromatography (gradient 
elutlon with hexane/dichloromethane) gave first the 6-nrjethyl-7-chloro isomer 
as a white solid, m.p. 164-165*C. 

Analysis %: Found, C,36.76; H,1.37; N. 14.43. C8H4CI3N3O2 
requires: C.36.96; H.I. 38; N. 14.37%. 

15 The second eluted isomer (7-methyl-6-chloro) was a straw-coloured solid, m.p. 
121-122«C. 

^^'y?'g % • ^ound. C.39.78; H.2.02,- N.13.23; C9H4CI3N302. 0.22 hexane 
requires: C.39.80; H,2.29.- N, 13.49%. 

2 0 5-Amino-2.3,7-trichloro-6-methylquinoxaline and 5-amino-2,3,6-trichloro-7- 
methylquinoxaline were obtained as a brown solid. 

'"NMR (300 MHz, CDCb) 6 = 2.41 (2H.s). 2.55 (IH.s). 5.03 (1.3H. br s). 5.08 
(0.7H, br s). 7.23 (0.3H.S). 7.44 (0.7H,s). 

2 5 5-Amino-7-chloro-2.3-dimethoxy-6-methylquinoxaline and 5-amlno-6-chloro- 

2,3-dimethoxy-7-methylquinoxaline were separated by repeated column 
chromatography on silica gel. eluting with hexane/ethyl acetate = 1:1 followed 
by dichloromethane. 

TTie first eluted compound, the 6-chloro-7-methyl isomer, was obtained as an 

3 0 off-white solid, m.p. 1 69- 1 70*'C. 

Analy$ig % : Found. C,53.80; H.5.16; N.16.18; CH^CINaOz. 0.15 hexane 
requires: C,53.61; H.5.33; N, 15.76%. 
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The second eluted compound, the 7-chloro-6-methyi isomer, was obtained as 
an orange solid, m.p. 181-182<*C. 

Analysis % : Found, C,52.55; H,4.72; N. 16.61 CiiHt2CIN302. 0.05 hexane 
5 requires: C.52.61: H,4.96; N,16.29%. 

N-(6-Chioro-2.3-dimethoxy-7-methylquinoxalin-5-yl)methanesulphonamide was 
obtained as a white solid m.p. 198°C. 

NMR (300 MHz,CDCl3) 8 = 2.58, (3H,s). 3.38 (3H,s), 4.15 (3H,s). 4.18 
10 (3H,s). 7.00 (1 H.br s). 7.60 (1 H.s). 

m/z (thermospray) 332 (MH^). Vmn (KBr) 3230, 2950, 1480 and 1 150 cm*\ 

N-(7-Chloro-2,3-dimethoxy-7-methyiquinoxalin-5-yl)methanesulphonamlde was 
obtained as a white solid m.p. 228-229°C. 
15 Analysis % : Found. C.43.51: H.3.98: N.12.60 C»:,H,^CINaO^S 
requires: C,43.44; H.4.25; N,12.60%. 
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PREPARATION 1fi 
4-Hvc>roxvmethvl-g-ftriph QnvlmQthvn-1.2.3-tria2Qte 



CPh, 



I- 



COjMe COjMe CO^Me 



1 



(b) 



CPU, 

I 



(a) Methyl 1H-1 ,2,3-triazoIe-4-cartK)xylate [J Org Chem 41, 1041 (1976)] 

(1.00 g, 7.09 mmol) was added to a stirred suspension of sodium hydride 
(234 mg. 80% oil dispersion, 7.80 mmol) in anhydrous tetrahydrofuran 

10 (100 ml) under nitrogen at room temperature. After 20 minutes the 

mixture was cooled to O^C and trityl chloride (2.17 g. 7.80 mmol) was 
added. The mixture was stirred for 4 hours at 0°C. Water (100 ml) was 
added and the tetrahydrofuran was removed under reduced pressure. 
The remaining mixture was extracted with ethyl acetate (100 ml). The 

15 organic layer was dried (MgS04). filtered and concentrated under 

reduced pressure to afford a solid which was purified by flash 
chromatography on silica gel eluting with 5-30% ethyl acetate in hexane. 
The first eluted product was tentatively identified as methyl l- 

(triphenylmethyl)-1,2,3-triazole-4-cariDoxylate and was obtained as a 
2 0 white solid (600 mg, 21 %). 
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NMR (300 MHz. CDCI3) 5 = 3.92 (3H.s). 7.1 1 (6H.m). 7.32 (9H.m). 
8.15 (1H.S). 

5 The second eiuted product was tentatively identified as methyl 2- 

(triphenylmethyl)-l,2,3-tria2ole-4-carboxylate and was obtained as a 
white solid (500 mg, 18%). 

NMR (300 MHz. CDCI3) 6 = 3.94 (3H.s). 7.1 1 (6H.m). 7.36 (9H.m). 
8.02 (1H.S). 

10 

(b) A solution of lithium aluminium hydride (1 .04 ml. 1 M in tetrahydrofuran. 
1 .04 mmol) was added dropwise to a stirred solution of methyl 2- 
(triphenylmethyl)-1,2,3-triazole-4-carboxylate (from step (a). 500 mg, 
1.38 mmol) in anhydrous tetrahydrofuran (30 ml) at 0°C under nitrogen. 
15 The mixture was stin-ed for 1 hour at 0°C and then water (2 ml). 15% 

aqueous sodium hydroxide (4 ml) and then more water (4 ml) were 
added. The resulting suspension was filtered through Arbocel filter aid 
and the filtrate was dried (MgSO*) and concentrated under reduced 
pressure. The residue was partitioned between dichloromethane (150 
2 0 ml) and water (1 50 ml). The dichloromethane layer was washed with 

water (600 ml) and then dried (MgS04) and concentrated under reduced 
pressure to leave the title compound as a white solid (401 mg, 85%). 
'H NMR (300 MHz, CDCI3) 8 = 2.05 (1H.t.J7Hz). 4.81 (2H.d.J7Hz). 7.12 
(6H.m), 7.35 (9H.m). 7.47 (IH.s). 

25 

PREPARATION 1R 
4-Hvdroxvmethvl-5-methvl-1 -rt ri phenvlmethynim idagote 
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(a) Sodium hydride (900mg, 80% oil dispersion, 30 mmol) was added in 
portions over 5 minutes to a stirred solution of ethyi 4-methyl-imidazole* 
5*cartK>xylate (3.85g, 25 mmol) in dry tetrahydrofuran (100mi) at room 

5 temperature under nitrogen. After 10 minutes, trityl chloride (8.36g, 30 

mmol) was added in one portion. After 1h, the mixture was diluted wth 
ethyl acetate (500ml) and washed with water (200ml). The washings 
were extracted with ethyl acetate (2 x 75ml) and the combined organic 
solutions were dried (MgS04) and concentrated under reduced pressure. 
10 The residue was purified by flash chromatography (gradient elution with 

hexane/ethyl acetate to give ethyl 5-methyl-1 -(triphenytmethyl)imidazole- 
4-cart>oxylate (1.01g, 10%) as a white solid. 

'HNMR (300 MHz. CDCb) S= 1.38 (3H,t.J 6Hz). 1.83 (3H.s), 4.36 
(2H,q.J 6Hz). 7.14 (6H,m), 7.35 (lOH.m). 

15 

(b) A solution of lithium aluminium hydride (7.65 ml, 1M in tetrahydrofuran, 
7.65 mmol) was added dropwise to a stirred suspension of ethyl 5- 
methyl-1-(triphenylmethyl)imidazole-4-carboxylate (I.OIg, 2.55 mmol) in 
anhydrous tetrahydrofuran (50mi) under nitrogen at O'^C over 1 minute. 

2 0 After 30 minutes, water (300^1) was added cautiously, followed by 

aqueous sodium hydroxide (1M, 300p.l) and water (900^1). The 
suspension was filtered using Arbocei filter aid and the filter cake was 
washed with tetrahydrofuran (2 x 30ml). The filtrate was concentrated 
under reduced pressure, and the residue was dissolved in boiling 

25 methanol (50ml). Dichloromethane (200ml) and anhydrous magnesium 

sulphate were added, and the mixture was filtered through Arbocei filter 
aid. The filtrate was concentrated under reduced pressure to give a 
white solid (325mg, 36%). 

NMR (300 MHz, CDCI3) 5 = 1.47 (3H,s), 4.05 (2H,s). 7.14 (6H,m). 

30 7.35(10H,m). 



BNSOOCID: <WO ^960©295A1J_> 



wo 96/09295 PCT/EP95/03559 

-87- 

PREPARATION 17 
4-Hvdroxvmethvl- 1 -ftrioheny lmethyl>Dvrazole 



CO,Et ,CO,Et 



o — ► o 




N N N 

I I 

CPh, CPh, 



(a) Ethyl 1 H-pyrazole-4-carboxylate (1 .50g. 1 0.7 mmol) was added in 
portions to a stirred suspension of sodium hydride (353mg, 80% oil disp>ersion, 

10 1 1 .8 mmol) in anhydrous tetrahydrofuran (100ml) under nitrogen at room 
temperature. After 20 minutes, the mixture was cooled to 0°C and trityl 
chloride (3.28g, 1 1.8 mmol) was added. The mixture was stirred at 0°C for 4h 
and allowed to warm to room temperature overnight. The mixture was then 
heated at 50*^ for 3h, cooled, and further portions of sodium hydride (321 mg. 

15 10.7 mmol) and trityl chloride (1 .Og, 3.59 mmol) were added. The mixture was 
heated at SO^C for 2h, cooled, treated with water (50ml) and concentrated 
under reduced pressure. The product was extracted into ethyl acetate (200ml), 
the solution was dried (MgS04) and concentrated under reduced pressure. 
The residue was purified by flash chromatography (gradient elution with 

20 hexane/ethyl acetate) to give ethyl 1-(triphenylmethyl)-pyrazole-4-carboxylate 
(2.273g. 56%), as a white solid. 

^HNMR (300 MHz. CDCI3) 8 = 1.31 (3H,t.J 7Hz). 4.27 (2H.q. J 7H2). 7.13 
(6H.m). 7.32 (9H.m). 7.94 (IH.s). 8.02 (IH.s). 

25 (b) Lithium aluminium hydride (1M solution in tetrahydrofuran, 4.45ml. 4.45 
mmol) was added dropwise to a stined solution of ethyl l-(triphenylmethyl)- 
pyrazole-4-carboxylate (2.27g, 5.93 mmol) in anhydrous tetrahydrofuran 
(300ml) under nitrogen at O^C. After 1h, the mixture was treated sequentially 
with water (3ml). 15% aqueous sodium hydroxide (3ml) and water (6ml). The 
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mixture was filtered through Artx)cel filter aid. the filtrate was dried (MgS04) 
and concentrated under reduced pressure, to give 4-hydroxymethyl-l- 
(trlphenylmethyOpyrazote {1.748g, 86%). as a white solid. 
5 (300 MHz. CDCb) 6 = 1 .43 (1 H.br s). 4.35 (2H.s). 7. 1 6 (6H.m). 7.26 

(9H,m). 7.37 (1 H.s). 7.68 (1 H.s). 



10 



25 



PREPARATION 1ft 
3-Hvdroxvmethvl-1-/frinhfl nvlmethyl\-i g.4-tria7olA 



J?"" KT— N 



/ 

CPh, 



15 Triethylamine (1.1 3ml, 8.08 mmol) was added to a suspension of 3- 

hydroxymethyI-1H-1.2.4-tria2ole [J Am Chem Soc, 7Z. 1538 (1955)1. (400mg. 
4.04 mmol) in dry dlchloromethane (8ml) at 0«C. A solution of trityl chloride 
(1.24g. 4.44 mmol) in anhydrous tetrahydrofuran was added, and the mixture 
was stirred at room temperature for 3h. The mixture was partitioned between 

2 0 water (75ml) and dlchloromethane (75ml). The organic layer was dried 

(MgS04) and concentrated under reduced pressure to give the title compound 

(1.547g. >100%) which was used without purification. 

iLJNIMB (300 MHz. CDCb) 6 = 4.77 (2H,s). 7.13 (6H.m). 7.32 (9H.m). 7.95 

(1H.S). 



PREPARATIOM 1Q 
3-(Hvdroxvmethvn-1-/trinh envlmethvnny raynto 
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This compound was prepared from 3-(hydroxymethyl).lH-pyra2ole. 
IJ.Am.Chem.Soc. 71. 3996. (1949)]. trityl chloride and trimethylamine using the 
method of Preparation 18. above. The crude product was purified by flash 
> chromatography (gradient elution with hexane/ethyl acetate) to give a white 
solid (1.428g, 60%). 

:i±NMa (300 MHz, CDCI3) 8=1.14 (IH.t.J SHz). 4.67 (2H.dd.J 2 and 5 Hz). 
6.22 (1H.d.J 2H2). 7.16 (6H.m). 7.30 (lOH.m). 
m/z (thermospray) 341 (MH*). 
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PREPARATION 20 
N-ra-AminQ-6-chtoro-7-trifluoromethvl-2-fnetho xvauinoxalin-5- 

ynmethanesulPhonamMe 



5 
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(a) 1 .2-Diamino-4-chtorn-fi-tr|f <uorQmethyf f yftp^£»p^ 

A solution of sodium ditliionite (51 .Og, 293 mmol) in water (700ml) was 
added to a stirred mixture of 5-chloro-4-trifluoromethyl-2-nitroaniline [Khim 
5 GeterotsikI Soedin. 1 136 (1976)J (23.5g. 97.7 mmol) and potassium 

bicartjonate (51. Og) in methanol (700ml) at room temperature. After 30 
minutes, the mixture was concentrated under reduced pressure, and the 
residue was partitioned between dichloromethane and water. The 
combined organic extracts were dried (MgS04) and concentrated under 
1 0 reduced pressure to give an orange solid (1 3.3g, 65%). 

himm (300 MHz, CDCI3) 6 = 3.37 (2H. br s). 3.70 (2H. br s). 6.78 (1 H.s). 
6.98 (1H.S). 



15 



1 ■4-Pihvdro-6-chiQrn-7-tr>f l uoromethytQt ijnoxalin-P a-Hinn^ 
A mixture of 1.2-diamino-4-chloro-5-trifluoromethylbenzene (13.4g, 63.6 
mmol) and diethyl oxalate (100 ml) was heated at reflux under nitrogen 
with stin-ing for 5h. After being cooled, the solid which fomied was filtered 
off and washed well with ether to afford a pale orange solid (14.5g. 86%). 

^^'Vg'g Found. C.40.93;H.1.35;N.10.43: C9H4CIF3N2O2 requires: 
2 0 C,40.85; H, 1 .52; N, 1 0.59%. 

1.4-D|hvdrp-6.chlQrQ-7-triflnoromethx/l-fi.nit r oauinoxalin-P 3.dione anri 

1.4-dihydrQ-7-ChtQrO-6-trifluorom6thvl - 5-nitroauinoyalin-2.3-Hinnft 
1.4-Dihydro-6-chloro-7-trifluoromethylquinoxalin-2.3-dione (from step (b). 
14.06g. 53.1 mmol) was added in portions to stirred fuming nitric acid 
( 1 00ml) at 0°C. The mixture was allowed to wanm to 20«C over 30 
minutes after the addition was complete, and the resulting solution was 
poured onto iced water and the solid which precipitated was filtered off. 
washed with water, and dried to afford a pale orange solid (I5.06g. 92%), 
30 as a 2: 1 mixture of isomers. 

(300 MHz. DMSO-de) 8= 7.42 (1H minor.s), 7.62 (1H major.s). 
12.33 (1H major. 1H minor.br s), 12.51 (1H major. 1H minor.br s). 



25 
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(d) 2.3.6-Trichloro-7-trifluorornQthvl-5-nitrQOutnoxaltnQ and 2,3.7-trichloro-6- 
trifluoromethvUS-nitroQuinoxaline 

A mixture of tho quinoxaiindiones from (c) above» (14.7g, 47.5 mmol) 
5 thionyl chloride (140ml) and dry dimethytformamide (1.4ml) was heated at 

reflux for 30 minutes, cooled and added dropwise to iced water. The solid 
which formed was extracted into ethyl acetate and the solution was 
washed with one portion of saturated aqueous sodium bicarbonate, and 
two portions of water. The solution was dried (MgS04) and concentrated 
10 under reduced pressure to give a yellow oil (17.9g, 100%). 

^HNMR (300 MHz, CDCI3) 5 = 8.33 (1H minor.s), 8-58 (1H major.s). 



(e) e-Chloro-7-t rifluQrQmQthvl-2.3-dimethoxv-5-nttroQuinoxaHne and 7-chloro- 
64rifluoromethvl-2-3-dimethoxv-5-nftroQuinoxaline 

15 Sodium hydride (0.95g, 80% oil dispersion, 31.7 mmol) was added in 

portions to a stirred solution of a mixture of the trichloroquinoxalines from 
(d) alx^ve (5.0g. 14.4 mmol) in anhydrous methanol (125ml) at room 
temperature. After 18h. the mixture was concentrated under reduced 
pressure, diluted with water and the resulting solid was filtered off, 

20 washed with water, and dried, to afford a white solid (4.4g, 90%), as a 2:1 

mixture of isomers. 

^HNMR (300 MHz, CDCI3) 5 = 4.10 (3H minor,s). 4.15 (3H major.s). 4.20 
(3H major, 3H minor.s). 8.00 (1H minor,s), 8.25 (1H major,s). 



25 (f) 3-AmtnO'6-chlQro-7-trifluoromethvl-2-methoxv-5-nitroouinoxaline and 3- 
amino>7-chloro-6-trifluoromethvl-2-methoxv-5'nitroQuinoxaline 
A mixture of the dimethoxyquinoxaiine isomers from (e) above (0.5g, 1.5 
mmol) and saturated methanoiic ammonia (7ml) was heated at lOO^'C in a 
closed pressure vessel for 4h. The mixture was cooled, poured into water 

30 and extracted with three portions of ethyl acetate. The combined extracts 

were dried (MgS04) and concentrated under reduced pressure. The 
reaction was repeated on the same scale, and the crude products 
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were combined and purified by flash chromatography (eluting with 
hexane/ethyl acetate = 3: 1 ). The first eluted compound was the 6-chloro- 
7-trifluoromethyt isomer, (590mg, 61%) obtained as an off-white solid. 
'HNMR (300 MHz, CDCI3) 8 = 4.08 (3H,s). 7.88 (IH.br s), 8.08 (1H,s), 
8.43(1H,br.,s). 

The second eluted compound was the 7-chloro-6-trifluoromethyl isomer 
(205mg, 21%), obtained as an off-white solid. 

'H NMR (300 MHz. CDCIa) 5 = 4.12 (3H.s). 5.65 (2H.br.,s) 7.80 (IH.s). 

(g) 3.5-Diamino-6-chloro-7-trifluorometh vl-2-methoxvquinoxaline 
Hydrazine hydrate (0.34ml. 7.0 mmol) was added to a stinred solution of 3- 
amino-6-chloro-7-trifluoromethyi-2-methoxy-5-nitroquinoxaline (0.55g, 1 .7 
mmol) in ethanol (25ml) containing suspended 10% ruthenium-on-carbon 
(55mg) under nitrogen at reflux. After 20 minutes, additional hydrazine 
hydrate (0.17ml, 3.4 mmol) was added, and the mixture was stirred at 
reflux for 30 minutes, then allowed to stand at room temperature 
overnight. The mixture was filtered through Arbocel filter aid, and the filter 
cake was washed with ethanol and dichloromethane. The filtrate was 
concentrated under reduced pressure to give the title compound (O.SOg, 
100%) as an off-white solid. 

^H NMR (300 MHz, CDCI3) 8 = 4.13 (3H,s). 5.08 (2H,br s), 5.30 (2H,br s). 
7.47 (1H,s). 

(h) N-f3-Amino-6-chloro-7-trlfluQromethvl-2-methoxvQuinoxalln-5- 
vUmethanesulohonamide 

Methanesulphonic anhydride (2.9g. 16.6 mmol) was added to a stirred 
solution of 3,5-diamino-6-chloro-2-methoxy-7-trifiuoromethylquinoxaline 
(0.48g, 1.64 mmol) and pyridine (1.34ml. 16.6 mmol) in anhydrous 
tetrahydrofuran under nitrogen at room temperature. After 18h, the 
mbcture was concentrated under reduced pressure, diluted with water, and 
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the products extracted into ethyl acetate (three portions). The combined 
organic solutions were washed with 2M hydrochloric acid, saturated 
aqueous sodium bicart>onate and saturated aqueous sodium chloride, 
5 dried (MgS04) and concentrated under reduced pressure to give a yellow 

solid (0.9g). This material was suspended in a 25% solution of 
ethylamine in ethanol (20ml) at 50*'C for 2h. The mixture was 
concentrated under reduced pressure, and partitioned t)etween ethyl 
acetate and 2M hydrochloric acid. The extracts were dried (MgS04) and 

10 concentrated under reduced pressure. The residue was purified by flash 

chromatography (eluting with dichloromethane. then dichloromethane/ 
methanol = 99:1 and finally dichloromethane/ methanol = 98:2). Fractions 
containing the product were concentrated under reduced pressure, 
dissolved in ethyl acetate and extracted with 2M hydrochloric acid. The 

15 acid solution was rendered basic (pH8) by the addition of saturated 

aqueous sodium bicarbonate, and the product was extracted into ethyl 
acetate. The organic solution was dried (MgS04) and concentrated to 
give the title compound (0.25g. 41%), as a white solid. 
'H NMR (300 MHz, DMSO-de) 6 = 3.29 (3H.s), 4.07 (3H,s), 7.70 (2H,br s). 

20 7.90 (1 H.S), 9.35 (1 H.s). 

m/z (thermospray) 371 (MH*). 

PREPARATION 21 

N-(6.7-Dichioro-2.3-dimet hoxvQuinoxalin-5-vn-N-^methoxvcari3onvlmethv[^- 
25 methanQsulDhonamide 



CO,CH, 



CI 
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Anhydrous potassium carbonate (1.60g. 1 1.2 mmol) was added to a 
suspension of N-(6,7-dichloro-2,3-dimethoxyquinoxalin-5-yl)- 
methanesuiphonamide (see Preparation 3, 3.0g, 9.4 mmol) in acetone (70ml) 
5 with stirring. The mixture was heated at reflux for 15 minutes, cooled, and 
methyl bromoacetate (1.8ml, 18.7 mmol) was added. The mixture was then 
heated at reflux for 2h, cooled, diluted with ethyl acetate (300ml) and washed 
with water (2 x 100ml). The organic phase was dried (MgS04) and 
concentrated under reduced pressure. The residue was purified by flash 
10 chromatography (gradient elution with hexane/ethyl acetate) to give the title 
compound as a white solid (3.177g, 80%). 

NMR (300 MHz. CDCb) 5 = 3.44 (3H,s), 3.71 (3H,s). 4.14 (3H.s), 4.20 
(3H.S). 4.37 (1H.d.J 18Hz). 4.71 (IH.d.J 18Hz). 7.95 (IH.s) 
m/z (thermospray) 424 (MH*). 

15 

PREPARATION 22 
N-f6.7-Dichloro-2.3-dim BthoxvQuinoxalin-5-vn-N-ff6-methoxvDvridin-2- 
vUmethyn-methanesulDhonamide 

CH,Ov 




This compound was prepared by the method of Preparation 21. above, 
using 2-(bromomethyl)-6-methoxypyridine [(see Synth Commun, 24, 1367 
(1994)] in place of methyl bromoacetate. The compound was obtained as a 
25 white solid (299mg. 84%). 
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'HNMR (300 MHz, CDCI3) 5 = 3.38 (3H.s), 3.68 (3H,s), 4.07 (3H.S). 4.15 
(3H.S). 4.85 (1H,d,J 14 Hz). 4.99 (1H.d,J 14 Hz). 6.58 {1H.d, J 8Hz), 6.73 
(1H.d.J 7 Hz). 7.40 (1H.dd.J 8 and 7 Hz). 7.92 (1H.s). 
5 m/z (thermospray) 473 (MH^. 

PREPARATION 

N-(6.7-PiChloro-2.3-dimethoxvQuinoxalin-5-v n-N-n-metho)cvcarbonvlethvh- 

methanesutphonamiriy 



10 




The compound was prepared by the method of Preparation 21. above, 
using methyl 2-bromopropanoate in place of methyl bromoacetate. 
The product was obtained as a mixture of two diastereomers, which were 
15 separable by flash chromatography (gradient elution with hexane/ethyl 

acetate). The first isomer was obtained as a white solid, (1 .456g, 57%) (Rf. 
0.63, hexane/ethyl acetate = 1:1). 

'H NMR (300 MHz. CDCI3) 5 = 1.11 (SH.d.J 7Hz), 3.36 (3H.s). 3.82 (3H.s). 4.15 
(3H.S), 4.18 (3H.S). 5.10 (IH.q.J 7H2), 7.96 (1H,s). 
20 m/z (thermospray) 438 (MM*). 

The second isomer was also obtained as a vt^ite solid (0.75g, 29%) (Rf 0.45, 
hexane/ethyl acetate = 1:1). 

VLMflB (300 MHz. CDCb) 5= 1.26 (3H,d,J 7H2). 3.36 (3H.s). 3.61 (3H.s), 4.15 
(3H.S). 4.21 (3H.S). 4.98 (IH.q.J 7Hz). 7.97 (IH.s). 
25 m/z (thermospray) 438 (MH"). 
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PREPARATION 

5>Amino-7"ChtorO"6-fluoro-2.3-dir nethoxvQuinoxaline and 5>amtno-6-chloro-7> 

fluoro-2.3>dimethowau?nQxannfi 




I (b) 




I (d) 
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(a) 1 ,4-Dihydro-6-chloro-7-f luoroquinoxalin-2.3-dione (see Example 1 7, 
WO94/00124) (0.200g. 0.93 mmol) was added in portions to fuming nitric 
acid (density. 1.5 g.cm'^. 5ml) at room temperature. After 30 minutes, 

5 the mixture was added to water (50ml). The resulting solid was filtered 

off and dried jaya&Ufi to give a 6:1 mixture of 1.4-dihydro-6-chloro-7- 
fluoro-5-nitroquinoxalin-2.3-dione and 1 .4-dihydro-7-chloro-6-fluoro-5- 
nitroquinoxalin-2.3-dione (0.095g. 39%) as a pale orange solid. 

NMR (300 MHz, DMSO-de) 5 = 7.24 (1H major. d.J 10Hz). 7.39 (1H 
1 0 minor, d, J 8Hz). 1 2. 1 7 (1 H major, 1 H minor, br s), 1 2.29 (1 H major. 1 H 

minor, br s). 

m/z (thermospray) 277. 279 (MNH4*). 

(b) The mixture of intermediates from (a) above was converted by the 

15 method of Preparation 1 (a) into a 6: 1 mixture of 2,3,6-trichloro-7-fluoro- 

S-nitroquinoxaline and 2,3,7-trichloro-6-fluoro-5-nitroquinoxaline. The 
mixture of products was obtained as a pale yellow solid (92% yield). 
'HNMR (300 MHz. CDCI3) 8 = 7.90 (1H major. d.J 10Hz). 8.28 (1H 
minor, d.J 8Hz). 

20 

(c) The mixture of intermediates from (b) above was converted into a 6:1 
mixture of 5-amino-2.3.6-trichloro-7-fluoroquinoxaline and 5-amino- 
2.3.7-trichloro-6-fluoroquinoxaline by the method of Preparation 1 (b). 
The mixture of products was obtained as a yellow solid (100% yield). 

25 ^H NMR (300 MHz. CDCIa) 5 = 4.92 (2H minor, br s). 5.45 (2H major, br 

s), 7.08 (1H major. d.J 10Hz). 7.38 (1H minor d. J 8Hz). 
m/z (thermospray) 267 (MH*). 

(d) The mixture of intermediates from (c) above was converted Into a 

3 0 mixture of 5-amino-6-chioro-7-fluoro-2.3-dimethoxyquinoxaiine and 5- 

amino-7-chioro-6-fluoro-2,3-dimethoxyquinoxaline by the method of 
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Preparatlon 1(c). The mixture of products was separated by flash 
chromatography (elution with toluene) to afford 5-amino-6-chloro-7- 
fluoro-2,3-dimethoxyquinoxaline as a white solid (27% yield), m.p. 199- 
5 20(yC. 

'H NMR (300 MHz. CDCI3) 6 = 4.15 (6H.s). 5.04 (2H,br s). 6.90 (IH.d.J 
10Hz). 

m/2 (thermospray) 258.260 (MH*). 

1 0 5-Amino-7-chloro-6-f luoro-2,3-dimethoxyquinoxaline was obtained as a 

white solid (6% yield), m.p. 198^199°C. 

'H NMR (300 MHz. CDCI3) 6 = 4.14 (3H,s), 4.18 (3H.s). 4.62 (2H.br s). 

7.40(1H.d.J 8Hz). 

m/z (thermospray); 258,260 (MH*) 

15 

PREPARATION 25 
N-(7-Chloro-6-fluoro-2.a-dimethoxva uinoxalin-5-vnmethanesulPhonamidQ 




Methanesulphonic anhydride (0.55g, 3.16 mmol) and pyridine (255fil, 
3.15 mmol) were added to a stirred suspension of 5-amino-7-chloro-6-fluoro- 
25 2.3-dimethoxyquinoxaline (see Preparation 24) (0,274g. 1.06 mmol) in 

dichloromethane (15ml) at room temperature under nitrogen. The mixture was 
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stirred at room temperature overnight, concentrated to dryness and suspended 
in tetrahydrofuran (30ml). The reaction mixture was treated with 1M sodium 
hydroxide (5.3mi, 5.3 mmol) with ice-cooiing. followed by stirring at 5**C for 
5 1 .5h. The reaction mixture was acidified to pH2 with 2M hydrochloric acid, 
concentrated and partitioned t>etween water and dichloromethane. The layers 
were separated and the aqueous layer was extracted wth dichloromethane 
twice. The combined organics were dried (MgS04) and concentrated to give a 
pale yellow solid. Suspension in THF (30ml) and treatment with 1M sodium 

10 hydroxide (5.3ml. 5.3 mmol) at 5*^ was followed by stirring at room 
temperature for 2h. The reaction mixture was acidified to pH2 with 2M 
hydrochloric acid, concentrated to a small volume, diluted with water and 
filtered. The filtrate was washed with water and cold diethyl ether to afford a 
white solid (0.32g, 90%). m.p. 227-228**C. 

15 YLNMB (300 MHz. DMSO-da) 5 = 3.12 (3H.s). 4.04 (3H.s). 4.12 (3H.S). 7.90 
(1H,d.J 8Hz). 9.50(1 H.s). 
m/z (thermospray) 336, 338 (MH*). 

PREPARATinMPfi 

20 N-f6-Chloro-7-fluoro-2.3-dimethoxv qulnoxalin-5-vnmethanesulDhonamide 




25 5-Amino-6-chioro-7-fluoro-2.3-dimethoxyquinoxaline (see Preparation 

24) was converted by the method of Preparation 25 Into N-(6-Chloro-7-fluoro- 
2,3-dimethoxyqulnoxalin-5-yl)methanesulphonamide. The product was 
obtained as a white solid (30% yield). 
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himm (300 MHz. DMSO-de) 6 = 3.16 (3H.s). 4.04 (3H.s). 4.12 (3H.s). 7.72 

(1H,d.J 10 Hz), 9.60(1 H.s). 

m/z (thermospray) 336, 338 (MH*). 

PREPARATION ^7 

N-(e.7-DiChlQro-2.3-dimflthoxvQiiinov alfn-5-vn-N-/2-aminQethyl) 

methanesul phonamidf* 




(a) N-(2-bromoethyl)phthalimide (1 .73g, 6.81 mmol) was added to a 
refluxing mixture of N-(6,7-dichloro-2,3-dimethoxy-qumoxalln-5-yl)- 
methanesulphonamide (Preparation 3. 2.00g. 5.68 mmol) and potassium 
carbonate (1.88g, 13.63 mmol) in acetone (100ml) under nitrogen. After 
48 hours, further N-(2-bromoethyl)phthalimide (1.73g. 6.81 mmol) was 
added and refluxing continued for 18 hours. After 
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cooling the mixture was concentrated under reduced pressure and the 
residue dissolved in dichloromethane. The resulting solution was 
washed twice with 1 N sodium hydroxide solution, water and brine and 
5 then dried (MgS04) and concentrated under reduced pressure. The 

residue was purified by flash chromatography (eluting with hexane:ethyl 
acetate) to afford N-(6,7-dichloro-2,3-dimethoxyquinoxalin-5-yl)-N-(2- 
phthalimidoethyOmethanesulphonamide as a pale yellow solid (2.55g. 
85%). 

10 NMR (300 MHz. CDCIg) 6 = 3.25 (3H.s), 3.64 (2H,t,J 8Hz), 3.90-4.02 

(2H,m), 4.12 (3H,s). 4.17 (3H,s), 7.65-7.80 (3H,m), 7.82-7.92 (2H.m). 
m/z (thermospray) 525 (MH^. 



(b) A 33% solution of methyiamine in IMS (industrial methylated spirits) 
15 (1 .77ml, 1 9.03 mmol) was added to a stirred solution of N-(6,7-dichloro- 

2,3-dimethoxyquinoxalin-5-yl)-N-(2- 

phthalimidoethyl)methanesulphonamide (2.00g. 3.81 mmol) In 
dichloromethane (38ml) in a nitrogen filled flask equipped with a rubber 
septum. The mixture was stirred for 72 hours and then further 33% 

20 methyiamine in IMS solution (1.77ml. 19.03 mmol) was added. The 

mixture was stirred for 18h and then concentrated under reduced 
pressure. The residue was dissolved in dichloromethane and extracted 
twice with 10% aqueous citric acid. The orgeuiic layer was concentrated 
under reduced pressure to afford N-(6.7-dichloro-2,3- 

25 dlmethoxyquinoxalin-5-yl)-N-(N'-([2-methylaminocarbonyl]benzoyl) 
amlnoethyl)methanesulphonamide as a solid (996mg, 49%). 
*H NMR (300 MHz, CDCI3) 5 = 2.92 (3H,d,J5Hz), 3.20 (3H,s). 3.45-3.62 
(2H,m), 3.97 (3H.S). 3.98-4.10 (2H,m), 4.13 (3H,s), 6.60 (1H.br d), 7.44 
(IH.m), 7.60 (1H,m). 7.72 (IH.m), 7.83 (1H,m), 7.95 (IH.s). 

30 m/z (thermospray) 556 (MH*). 
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(c) Hydrazine hydrate (26^1, 26mg, 0.531 mmol) was added dropwise to a 
solution of N^(6,7-dichloro-2,3-dimethyoxyquinoxalin-5-yl)-N-(N'-([2- 
methylaminocarbonyl]benzoyi)aminoethyi)methanesulphonamide 
5 (283mg. 0.531 mmol) In dichioromethane (5ml) and the mixture was 

refluxed for 4h, Methanol (1ml) was added and refluxing continued for 
18h, After cooling the mixture was concentrated under reduced 
pressure. The residue was dissolved In ethyl acetate and extracted with 
10% citric acid. The aqueous layer was adjusted to pH8 with solid 
10 potassium carbonate and extracted twice with dichioromethane. The 

combined organic layers were dried (MgS04) and concentrated under 
reduced pressure to give N-(6,7-dichloro-2,3-dimethoxyquinoxalin-5-yl)- 
N-(2-aminoethyl)methanesulphonamide as a pale yellow solid (138mg, 
66%). 

15 NMR (300 MHz, CDCI3) 5 = 2.70-2.88 (2H,m). 3.1 1 (3H.s), 3.79 

(2H,t,J 8Hz), 4.17 (3H,s). 4.20 (3H,s), 7.95 (IH.s). 
m/z (thermospray) 395 (MH^^). 
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PREPARA-nON 9« 

ethvl-6.7-diohtorQ.ga-riimftt hoxvouinnvfl l fn o 



10 



15 




(a) 



NH, 





'xxx- 



A solution of 2.4.5-trichloronitrob©n2ene (Jpn. Kokai Tokyo Koho JP 
81.169.651 (1980). Chem. Abstr. 1981,96, 162307q)(103g. 0.46 mol) 
and t-butyl chloroacetate (79ml. 0.55 mol) in dry telrahydrofuran (400ml) 
was added dropwise over 30 minutes to a solution of potassium 
t-butojdde (128g, 1.14 mol) in dry tetrahydrofuran (800ml) with stirring, 
under nitrogen keeping the temperature at -40''C. After the addition was 
complete, the resulting dark blue solution was stirred for a further 30 
minutes. The mixture was poured into 0.5M hydrochloric acid (2L) and 
the product was extracted into ethyl acetate (2.5L and 1L). The 
combined organic solutions were dried (MgS04) and evaporated onto 
silica gel (70-200m. 200g). The silica gel was applied to the top of a 
silica gel chromatography column (800g), and the product was eluted 
using a hexane/ethyl acetate gradient. Product-containing fractions 
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were combined and evaporated to give a yellow solid, whicli was 
triturated witli hexane to give t-butyl 2-nitro-3,5.6-triclilorophenylacetate 
(91 .8g. 59%) as a white solid. 
5 Found C. 42.32; H, 3.50; N, 4.03 C12H12CI3NO4 

requires C.42.32: H, 3.55; N, 4.1 1%. 

'H NMR (300 MHz, CDCI3) 8 = 1.42 (9H,s), 3.73 (2H,s). 7.60 (1H,s) 
m/2 (thermospray) 357 (MNH4*). 

10 (b) A mixture of t-butyl 2-nitro-3,5,6-trichlorophenylacetate (from step (a), 

123g, 0.361 mol). and saturated aqueous ammonia (300mi) in 2-methoxy 
ethanol (360ml) was heated in an autoclave at 150'C for 72h. The 
resulting viscous, black mixture was diluted with water (1 L) and ethyl 
acetate (1L) and filtered through Arbocel filter aid. The dark red filtrate 

15 was separated, and the aqueous layer extracted with ethyl acetate (2 x 

1L). The combined organic solutions were washed with brine (1L), dried 
(MgS04) and evaporated onto silica gel (70-200m, 200g). The silica get 
was applied to the top of the chromatography column containing silica 
gel (40-60m. 800g). Elution with hexane/ethyl acetate (98:2-92:8) gave 

20 3-amino-5,6-dichloro-2-nitrotoluene (Eur. Pat. 385,850) as a bright 

orange solid (39.7g), which was contaminated with 5-amino-3,6-dichloro- 
2-nitrotoluene (14%). This mixture was carried onto the next step 
without further purification. 

'HNMR (300 MHz, CDCI3) 6 = 2.46 (3H.s), 4.80 (2H,s), 6.82 (1H,s). 

25 

(c) A solution of sodium dithionite (94 g. 0.54 mol) in water (1 L) was added 
to a stirred mixture of 3-amino-5.6-dichloro-2-nitrotoluene (from step (b), 
39.7g, 0.18 mol) and potassium bicarbonate (94g, 0.94 mmol) in 
methanol (1L) at room temperature. After 30 minutes, the mixture was 
3 0 concentrated under reduced pressure and the resulting suspension 



BNSOOCID: <WO 9e0929SA1J_> 



wo 96/09295 



PCT/EP9S/03S59 



-106- 

extractGd with ethyl acetate (total of 700ml)- The extracts were dried 
(MgS04) and concentrated under reduced pressure to give 2,3-dlamino- 
5,6-dichlorotoluene (26. 1g, 38% over 2 steps) as a brown solid. 
5 'HNMR (300 MHz. CDCI3) 6 = 2.28 (3H,s), 3.36 (2H.br s). 3.42 (2H.br 

s).6.72(1H.s). 

(d) A mixture of 2.3-diamino-5.6-dichlorotoluene (from step (c). 2 1 .eg, 0. 1 37 
mol) and oxalic acid (18.45g. 0.206 mol) in hydrochloric acid (4M. 900ml) 

1 0 was heated at reflux for 6 hours, cooled and filtered. The daric brown 

solid was suspended in diethyl ether, filtered and washed with more 
ether to give 6.7-dichloro-5-methyl-quinoxalin-2.3-dione (22.06g, 66%). 
iiJSIMa(300MHz. DMSO)5 = 2.40(3H,s),7.14(1H.s), 11.37 (1H.s). 
11.94 (1H,s). 

15 

(e) A mixture of 6.7-dichloro-5-methylquinoxalin-2,3-dione (from step (d) 
22.06g, 90 mmol). thionyl chloride (300ml) and dimethylfomiamide (1ml) 
was heated at reflux for 3 hours, cooled and poured slowly into Iced 
water. The resulting dari< yellow precipitate was filtered off to give 5- 

20 methyl-2.3,6,7-tetrachloroquinoxaline (24.42g, 96%). 

Ihmm (300 MHz. CDCI3) 5 = 2.85 (3H.s). 8.02 (1 H.s). 

(f) A solution of sodium methoxide (38ml. 25% solution in methanol, 175 
mmol) was added over 10 minutes to a solution of 5-mGthyl-2,3,6,7- 

25 tetrachloroquinoxaline (from step (e), 21 g, 74 mmol) In dry 

tetrahydrofuran (200ml) at 20«C. There was a mildly exothermic reaction 
followed by fomiation of a precipitate. After lh the mixture was diluted 
with ethyl acetate (3L). washed with water (1L), dried (MgS04) and 
concentrated under reduced pressure to give 6,7-dichloro-2,3- 

30 dimethoxy-5-methylquinoxaline(20.3g. 100%). 
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*HNMR (300 MHz. CDCI3) S = 2.75 (3H.s). 4.15 (SH.s). 4.18 (3H,s), 7.78 
(1H.S). 

m/z (thermospray) 273 (MH*). 

5 

(g) A mixture of 6,7-dichloro-2,3-dimethoxy-5-methylqulnoxaline (from step 
(f), 22.0g, 80.5 mmol), N-bromosuccinimide (17.2g, 96.6 mmol) and a,a- 
azolsobutyronitrile (1.3g, 8.0 mmol) was heated at reflux In 1.1,1- 
trichloroethane (400ml) for 4h under irradiation from a 500W sunlamp. 

10 The mixture was cooled, silica gel (50g. 60-230m) was added, and the 

solvent was removed under reduced pressure. The residue was applied 
to the top of a silica gel chromatography column, and the product was 
eluted using a hexane/ethyl acetate gradient. The product was triturated 
with he)»ne to give 5-bromomethyl-6,7-dichloro-2,3- 

15 dimethoxyquinoxaline (25.3g, 87%) as a fluffy white solid. Found: C, 

37.72; H. 2.40; N. 7.40; CnHeBrClzNzOz 
requires C.37.53; H. 2.58; N. 7.96%. 

lilNMB (300 MHz. CDCI3) 5 = 4.15 {3H,s). 4.22 (3H.s). 5.20 (2H.S). 7.89 
(1H.S). 
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PREPARATION 29 
(6.7-Pichloro-2.3-climQthoxvauinQxatin- 5-vl^methvl methvl sulDhona 



5 




(a) Sodium mothanethlolate (22mg. 0.312 mmol) was added to a stirred 
solution of 5-bromomethyl-6.7-dichloro-2.3-dimethoxyquinoxaline (see 
Preparation 28) (lOOmg, 0.284 mmol) in dry dimethylfomfiamide (5ml) 

10 under nitrogen at room temperature. The mixture was stirred for 10 

minutes and was then quenched with brine and extracted twice with 
dichloromethane. The combined extracts were dried (MgS04) and 
concentrated under reduced pressure. The residue was purified by flash 
chromatography (eluting with 1:1 hexane:dichloromethane) to give 6,7- 

15 dichloro-2,3-dimethoxy-5-methylthiomethylquinoxaline (79mg, 87%) as a 

white solid, m.p. 143-5*0. 

IHNMB (300 MHz, CDCI3) 8 = 2.10 (3H,s). 4.12 (3H.s), 4.15 (3H,s), 
4.39 (2H.S). 7.81 (IH.s). 
m/z (thermospray) 319 (MH*). 
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(b) 3<Jhloroperoxybenzolc acid (50%. 1.904g. 5.52 mmol) was added in 
portions to a stirred solution of 6.7.dichloro-2.3-dimethoxy.5- 
methylthiomethylquinoxaline (step (a). SOOmg. 2.51 mmol) in dry 
dichloromethane (30ml) at room temperature under nitrogen. The 
mixture was stirred for 30 minutes and was then quenched with 10% 
aqueous sodium sulphite solution and the organic layer separated. The 
dichloromethane solution was washed with 10% aqueous potassium 
carbonate solution, dried (MgSO^) and concentrated under reduced 
pressure to leave (6.7-dichloro-2.3-dimethoxy-quinoxalln-5-yl)methyl 
methyl sulphone (980mg. >100% contains some dichloromethane) as a 
white solid, m.p. 161-3'*C. 

(300 MHz. CDCI3) 6 = 2.92 (3H.s). 4.13 (3H.s). 4.19 (3H.s) 
5.16 (2H,s). 7.94 (1H,s). 
m/z (thermospray) 351 (MH*). 
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The title compound was prepared from the compound of Preparation 28 
by the method of Preparation 29 (a) and (b) using sodium ethanethiolate, and 
was obtained as an off-white solid (31% for two steps). m.p. 150-2«'C. 
5 NMR (300 MHz, CDCI3) 6 « 1 .43 (3H.t,J 8Hz). 3.08 (2H,q,J 8Hz). 4.16 
(3H.S), 4.21 (3H.S). 5.14 (2H.s). 7.96 (IH.s). 
m/2 (thennospray) 365 (MH*). 



10 



PREPARATION 31 
r6.7-Dichloro-2.3-dimethoxvQuinoxalin-5-vnme thvl benzvl sulohone 




N CM* 




S ^Pfc 



X 



N OMc 



1 



<b) 



a 




SO.^Fb 



N OMc 



(a) Potassium carbonate (108mg, 0.781 mmol) followed by benzyl 

mercaptan (92^1. 97mg, 0.781 mmol) were added to a stirred solution of 
5-bromomethyl-6.7-dichloro-2.3-methoxyqulnoxaline (Preparation 28) 
(250mg, 0.71 mmol) in dry dimethylformamide (10ml) under nitrogen at 
room temperature. The mixture was stirred for 30 minutes and was then 
partitioned between brine and ethyl acetate. The organic layer was 
separated and the aqueous phase was extracted twice with ethyl 
acetate. The combined extracts were dried (MgS04) and concentrated 
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under reduced pressure. The residue was purified by flash 
chromatography (eluting with 3:1 then 2:1 hexane:dichloromethane) to 
give 5-benzylthlomethyl-6,7-dichloro-2,3-dimethoxyquinoxaline (268mg. 
5 96%) as a white solid, m.p. 121-122*0). 

'HNMR (300 MHz. CDCI3) S = 3.86 (2H,s). 4.00 (3H.s). 4.14 (3H.s). 
4.43 (2H.S), 7.25 (5H,m), 7.80 (IH.s). 
m/z (thermospray) 395 (MH*). 

1 0 (b) The title compound was prepared from 5-benzylthiomethyl-6,7-dichloro- 
2,3-dimethoxyqulnoxaline (step (a)) by the method of Preparation 29 (b) 
and was obtained as a white solid (93%), m.p. 185-7»C. 
2HNMB (300 MHz, CDCIa) 5 = 4.03 (3H.s), 4. 12 (3H,s). 4.35 (2H,s). 
5.12 (2H.S), 7.40 (5H,m), 7.93 (1H,s). 

15 m/z (thermospray) 427 (MH*). 
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Claims: 



1 . A compound of formula I. 




H 

5 wherein 

A represents N or CH; 

and independently represent Ci^ alkyl, halo or CF3; 
represents Ci^ alkyi (optionally substituted by C3.7 cycloalkyi or aryi). C3.7 
(^cloalkyi. CF3 or aryi; 
10 R* represents H, C3.7 cycloalkyi or Ci< alkyI (optionally substituted by OH, C,^ 
aikoxy, aryi (optionally substituted by up to 3 substituents independently selected 
from C,^ alkyI, Ci-t aikoxy. halo and CF3), heterocyclyl (optionally substituted by 
up to 3 substituents independently selected from Ct^ alkyi, aikoxy. OH, halo. 
CF3 and 0x0 and optionally benzo-fused). Cm alkenyi. Cz^ alkynyl, alkanoyl. 
15 CO2H, C,^ alkoxycarbonyl. NH2, alkylamino, di(Ci^ alkyi)amino. NHSO2CF3, 
CONR*R®, NHCONR'^R" or 0(CH2)„NR*R^: 

R*^ and R® independently represent H or Ci-« alkyl. or taken together with the 
nitrogen atom to which they are attached they may represent a pyrrolidino. 
piperidino or morpholino group; and 
20 n represents 2, 3 or 4; 

or a pharmaceuticaily acceptable salt thereof. 

2. A compound as claimed in claim 1 , wherein A represents N. 

3. A compound as claimed in claim 1 or daim 2, wherein R^ represents halo or 
alkyi. 

25 4. A compound as claimed in any one of the preceding claims, wherein R^ 
represents lialo or alkyl. 

5. A compound as claimed in any one of the preceding claims, wherein R' 
represents C1.4 alkyl. 

6. A compound as claimed in claim 5, wherein R^ represents methyl. 
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7. A compound as claimed In any one of the preceding claims, wherein R'* 
represents alkyi substituted by OH or CQ2H. 

8. A compound as claimed in claim 7. wherein represents CH2CH2OH or 
CH2CQ2H. 

5 9. A compound as claimed in clalrfi 2. wherein the chirality of the bond between 
the nitrogen atom represented by A and the 1.4-dihydro-2.3-dloxoqulnoxallne ring 
is as shown in formula lA. 



LO 




lA 



wherein R'"^ are as defined In claim 1. 

10. A compound as claimed in any one of the preceding claims, which Is {R)-N- 

(1.4-dlhydro-6.7-dichloro-2,3-dioxoqulnoxalln-5-yl)-N-(2-hydroxyethyl)methane- 
sulphonamlde. 

11. A compound as claimed in any one of claims 1-9. which is (R)-N- 

(carboxymethyl)-N-(l.4-dlhydro-6.7-dichloro-2.3-dioxoqulnoxalln-5-yl)methane. 
sulphonamlde. 

12. A pharmaceutical fomiulatlon comprising a compound of formula I. as 
defined in claim 1 , or a phannaceutlcally acceptable salt thereof, in admixture with 
a pharmaceutically acceptable adjuvant, diluent or carrier. 

13. A compound of fomnula I. as defined In claim 1. or a pharmaceutically 
acceptable salt thereof, for use as a pharmaceutical. 

14. Use of a compound of formula I. as defined In claim 1, or a pharmaceutically 
acceptable salt thereof, in the manufacture of an anxiolytic, anticonvulsant, 
analgesic or neuroprotective medicament. 

15. An anxiolytic, anticonvulsant, analgesic or neuroprotective method of 
treatment, which comprises administration of a compound of formula I, as defined 
in claim 1. or a pharmaceutically acceptable salt thereof, to a patient In need of 
such treatment. 
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16. A prcx^ess for the production of a compound of formula 1, as defined in claim 
1, or a pharmaceutically acceptable salt thereof, which comprises removing the 
protecting groups from a compound of formula II. 

N OP* 

1 

5 %vherein A and R^*^ are as defined in claim 1 and and are hydroxy protecting 
groups, and where desired or necessary converting the resulting compound into a 
pharmaceutically acceptable salt or vice versa. 

17. A compound of formula II, as defined in claim 16. 
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